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In carrying out this work I have been kindly assisted by several diatomists, who sent me 
fost examination slides from their collections.. Among them I name with recognition Prof. J. Brun, 
Mr: Kinxer, Mr. Le-Tournevr, Mr. J. D. Méuuer, Mr. P. Perit, Dr. Raz, Mr. Tuum, Mr. E. Weitssrioe, 
Prof. Van Heurck and Mr. Warp. I am indebted to Mr. Junren DeEsy, who sent from his gigantic 
collection everything of interest to me, and to Mr. E. Grove, who not only sent me a large num- 
ber of slides, but also took the trouble of revising the manuscript and the proofs. Materials from 
different parts of the world have been sent by Dr. Aurrviniius (from Java), Mr. Beppome (from 
Tasmania), Mr. Dustin (from Cameroon), Captain G. C. Eckman (marine mud from the Atlantic and 
Mediterranean), Prof. LaGgeRHEIM (from Ecuador) and Dr. Norstept (from Australia, New Zealand 
ete.). To Mr. Comper [ am indebted for many fine photographs of several forms of interesting struc- 
ture. To all these gentlemen I give my best thanks. 


On the value of the characteristics. 


It may be stated as an axiom that those characteristics are of the greatest importance which 
occur in the greatest number of forms, and on the other hand that the characteristics which occur 
in some, but uot in all, of a number of forms otherwise nearly related are of less importance. The 
older authors as a rule attached but little importance to the more constant characteristics, but on 
the contrary gave much attention to trifling differences, because the latter are frequently more 
conspicuous than the former. They founded not only species but genera and divisions on charac- 
teristics, which were actually subject to variation in species otherwise identical. I will in the 
following pages treat of all characteristics which have been used for the description of species and 
genera. 

Habit of life and growth. Most diatoms live in a free state, floating in the water, but many 
are attached to solid bodies in the water, some are stipitate on gelatinous stalks, and. others enclosed 
in gelatinous tubes or masses of different shape and consistence. A careful examination shews that 
many of the attached or enclosed forms also occur in a free state; and that there are frequently 
very shght differences between species, which live attached or enclosed, and others which never 
occur in such a state. On the other hand forms, which are stipitate, or enclosed in tubes, belong 
to the most different types. For these reasons I regard as a characteristic of very little im- 
portance the mode of occurrence in free or attached state. At least, genera and species should 
not be founded on such characteristics alone. Genera, such as Schizonema, Endostauron, Endosigina, 
Encyonema, Cocconema, are in my opinion not acceptable. ! 

Size. The limits of the dimensions of the forms of each species are in most cases pretty 
definite, the larger forms of each species being as a rule twice as large as the smallest. Still, in 
some cases the variability is more extensive and the followings may be cited as species in which 
the dimensions of the forms are subject to very considerable variation: Amphora ovalis, Achnanthes 
brevipes, Pinnularia viridis. 

Form of the frustule. Most frustules of the Raphidieze are straight, and nearly symmetrical, 
with the longitudinal and transverse axes, but a great number of forms are in some or other 
respects asymmetrical. A flexure of the frustule along the longitudina!, or the transverse axis, 
oceur in the old genera Cocconeis and Achnanthes which have been distinguished hitherto principally 
bye this characteristic. As to Cocconeis it seems probable that the flexure may be derived from the 


' The gelatinous substance of the stipes of Achnantes longipes is intensely stained by hematoxyline, and no con- 


tinuation of the substance of the stipes is visible in the interior of the frustule. On the other hand the stipes is not stained 
by Congo-red, methyle-green, eosine, and methyléne-blue. The gelatinous tubes of Navicula (Schizonema) mollis are stained 
by hematoxyline, fuchsine, methyle-green and saffranine, but not by eosine. The tubes of Amphipleura (Berkelya) Dillwynii 
are stained by hematoxyline and methyle-green, but not by Congo-red. The gelatinous envelopes of Mastologia are stained 
by methyle-green, fuchsine and saffranine, but not by eosine and Congo-red. 
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form of the objects, to which these forms are attached by the lower valve, and in Achnanthes there 
are several forms, which owing to other important characteristics must be placed in this genus, 
although they are not at all genuflexed. Moreover genuflexed species occur in groups of allied 
forms the greater number of which are straight, for instance in the Navicule lineolata, Nav. mi- 
crostigmatice, Gyrosigma, Pleurosigma, and in some species the degree of flexure seems to be subject 
to variation (for instance in Gyrosigma arcticum). The geniculated flexure is thus no generic cha- 
racteristic, though in most cases of specific value. 

Zone. The zone in the Raphidiev is in most cases simple, that is without longitudinal di- 
visions, but in many Amphore, in Amphiprora and in the group Libellus of the Navicule microstig- 
matice it is complex. This characteristic appears to be subject to very little variation and to be of 
importance in the limitation of genera. There are however in some cases small variations. The 
zone of Amphora commutata seems in some varieties to have, and in others not to have, faint divi- 
sions. Amphora robusta has usually no divisions, but in a variety from California there are longi- 
tudinal rows of alveoli on the zone. In the Navicule microstigmatice also, some allied forms have 
divisions and others are without them. Still we may consider the complexity of the zone as an 
important characteristic. 

Outline of the valves. The outline of the valves of the naviculoid diatoms is very variable, 
presenting every intermediate passage from narrow linear to almost orbicular. The valves are 
non-constricted, constricted, or biconstricted, and, occasionally, some forms have 3 or 4 constrictions. 
Sometimes the valve is sigmoid. . 

The following schematic figures will illustrate the meaning of the terms used in my de- 


scriptions. wel yk 
a 
) \ 


10. ii 12. 13. 


Outline of the valves. Fig. 1 Linear, 2 Rhomboidal, 3 Lanceolate, 4 Rectangular, 5—8 Panduriform with deltoid, sub- 
elliptical, tongue-shaped and broadly rounded segments, 9 Elliptical, 10 Sigmoid, 11 Cymbiform, 12 Lunate, 13 Clavate. 


The ends of the valves also have a great variety of shapes, as 


DOMENE VEE MAY 


i. 5, 6. 16 8. 


Ends of the valves. 1 Acuminate, 2 Apiculate, 3 Rostrate, 4 Capitate, 5 Truncate (subrostrate), 6 Cuneate, 7 Rounded obtuse, 
8 Obliquely or unilaterally rounded. 


The constancy of the outline is very different in different cases. Some species seem to be 
very constant in shape, as Diploneis elliptica, many species of Pinnularia, Cocconeis and Amphora. 
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But in other cases the form is subject to much change as, for instance, in Navicula mutica. The 
shape of the ends is frequently not constant, as in the genus Neidium, Navicula viridula, and others. 
In the same natural group of diatoms both the outline and the ends are frequently subject to much 
variation. I therefore conclude that though the shape of the valve may be of service to some 
extent as a specific distinction, it is of no real importance in limiting or defining genera. 

On the sigmoid flexure of the valves have been founded the genera Pleurosigma and Scolio- 
pleura. This characteristic is subject to great variation in Plewrosigma, some forms of which are 
almost straight. On the other hand widely different forms of other genera are sigmoid, as Navicula 
Raeana, Navicula Sigma, Caloneis staurophora. I have occasionally seen a sigmoid valve of Frus- 
tulia Lewisiana and one of Navicula cincta var. Heuflert. The sigmoid flexure of the valve can 
only be regarded as a specific characteristic. 

The symmetry or asymmetry of the valve has been considered by Herpere, PrrtzEr and others 
as of great importance in the formation of families. But this can hardly be maintained, since we 
meet with forms both symmetrical and asymmetrical in the same species, as for instance Trachy- 
neis apera, Frustulia vulgaris and others; and there are asymmetrical species closely allied to sym- 
metrical in the section Navicule lineolate, Pinnularia, Caloneis and others. The degree of asym- 
metry is also variable. This tends to shew that asymmetrical forms are derived from symme- 
trical and vice versa, and that in a natural system they cannot be placed in different families. 
As a generic distinction it may, when combined with other characteristics, be of value in cer- 
tain cases. 

A median constriction of the valve has been usually considered as an important character- 
istic, but it is not so, panduriform species being closely connected with others which are not at all 
constricted. Dictyoneis marginata, for instance, is usually deeply constricted, but varieties exist 
connecting this species with the non-constricted D. Thum, which may therefore be considered as 
its variety. In the genus Diploneis very closely connected, constricted, and non-constricted forms 
exist. Diploneis didyma is usually panduriform, but in slightly brackish water the constriction 
becomes less distinct and, finally, not perceptible. We conclude thus that the outline of the valve 
in this respect is too variable to furnish generic distinctions, though in many cases, when constant, 
it may be a valuable specific characteristic. 

Central nodule. The central nodule constitutes a more or less conical, interior silicious mass 
in the centre of the valve. In many cases it expands laterally into a stawros, and on this charac- 
teristic has been founded the genus Stauroneis. It is to be remarked that a stauroid nodule occurs 
in widely different forms, and that some really allied forms scarcely differ otherwise than in the 
presence or absence of a stauros. In such cases the stauros cannot be used as a generic distine- 
tion. As a specific characteristic it is in most cases very valuable, as it is very constant in the 
same species. 

The central nodule extends not only transversely, but is in many cases prolonged into horns, 
as in Diplonets, in which they closely follow the median line. In other cases, as is Dictyoneis, 
larger forms of Stauwroneis, Frustulia, the median line is enclosed between silicious ribs, in the 
middle frequently fused together with the central nodule, which thus seems to be elongated. The 
prolongation of the central nodule in such a manner reaches its maximum in Amphipleura, where 
the »forks» represent the horns of Diploneis. In the section Navicule lyrate the horns are distant 
from the median line and developed into the lyriform markings, or large lateral, lunate areas, 
characterizing this section. The characteristics of the central nodule are subject to only slight 
variation and are therefore of importance. 

Median line. The median line is in all probability a fissure of more or less complicated 
structure, and seems to afford valuable characteristics. In most of the Mastoglote it is undulating, 
also in Navicula plicatula. In Pleurosigma, Gyrosigma, and others, it is more or less sigmoid, but 
this characteristic, though valuable specifically, is not of sufficient constancy to afford generic dis- 
tinction, sigmoid median lines occurring in forms nearly akin to others with straight median lines, 
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as for instance Navicula Raeana and Nav. Yarrensis, Nav. tumida and Nav. plicata, Navicula 
Sigma and Nav. superimposita, Cocconeis heteropleura and C. pellucida. 

The direction of the terminal fissures in most Naviculee is the same in both extremities, 
but there are forms in which they are disposed in contrary directions. The latter characteristic 
on which GrRuNow was inclined to found a separate genus, Pseudopleurosigma, occurs in widely 
different groups, and it would not be in accordance with a natural system to class in one genus 
all forms with the terminal fissures in contrary directions. Such forms are frequently allied to 
others with the fissures in the same direction. On the other hand as a specific characteristic it 
seems to be of very great value. 

Areas, or structureless parts of the valve, occur usually along the median line and around 
the central nodule. I call these areas aavial and central areas. There are also, sometimes, lateral 
areas, or blank spaces on both sides of the median line, separated from the latter by a striated 
portion. The form, the presence, or absence, of such areas is in most cases a valuable specific 
characteristic, and, frequently, a useful distinction in groups of allied forms. 

Longitudinal lines. In a great number of forms there occur lines, parallel to the median 
line, in some cases dilated into longitudinal bands or lateral areas, limiting an interior elevated 
or depressed portion. Although such longitudinal lines or lateral areas occur in certain groups of 
forms most of which are devoid of them, as in the Navicule lineolat@, and in the whole group of the 
Navicule lyrate, they are nevertheless in my opinion of great systematic importance. In the Navicula 
lyrate the longitudinal lines or lateral areas are expansions of the central nodule, corresponding with 
the »horns» of Diploneis. In other cases they are merely non-striate portions of the valve, but in 
Amphiprora, Diploneis, Caloneis they are of a different nature. In Amphiprora they mark the limit 
between the elevated interior and the flatter exterior parts, which frequently have a different struc- 
ture. They appear to be of the same nature in Caloneis. In Diploneis they limit a depressed 
portion, and the same is the case in several groups of Amphora, in which they are freqently so 
placed as to be distinctly seen only in favourable positions of the valve. In several cases the 
longitudinal lines are double. In Diploneis I call the space between the median line and the in- 
terior longitudinal line the fwrrow, and the space between two longitudinal lines the /wnula. The 
presence or absence of longitudinal lines appears to me to be of very great importance in the con- 
struction of genera. 

Structure of the valve. The valves of the naviculoid diatoms vary greatly in structure. In 
most cases the valves are decorated with small or large puncta, disposed in different manners. 
At present it seems to be generally admitted that these puncta are small cavities in the silicious 
mass of the valve. They are rarely scattered irregularly, but are usually arranged in transverse 
rows, more or less radiate or parallel, called strie. The puncta are also so arranged as to form 
straight, or undulating, longitudinal rows, parallel to the median line, or decussating straight. or 
curved, rows as in Plewrosigma and others. When the puncta are large they are called alveoli 
and have the appearance of more or less quadrate spaces, as in several forms of Déiploneis and Am- 
phora. 'The silicious mass enclosing the alveoli in such cases has a reticulated appearance. I call 
these siliceous walls of tbe alveoli, if forming continuous silicious ribs, coste. The strong, trans- 
verse silicious ribs of Diploneis Crabro are such costee. The alveoli or puncta are frequently united, 
as in Pinnularia, Caloneis ete. In such cases the strize appear to be channels, communicating with 
the interior, in the larger Pinnularie, by a larger foramen or ocellus. The outside part of the 
valve consists in several cases of a thin, minutely punctate stratum, usually seen only with difficulty. 
In a variety of Diploneis splendida, called Dip. diplosticta, there is such a finely punctate stratum 
outside the layer of alveoli. In the genus Dictyoneis it is also visible, the minute puncta forming 
transverse, and at the same time obliquely decussating strive. This is also the case with the genus 
Trachyneis, where the fine puncta form longitudinal or somewhat oblique lines. In the group Nav- 
cule lineolate the transverse strize are crossed by fine lines, which appear to be formed by closely 
crowded alveoli, as transitions exist from striew of this nature to strize composed of distinct 
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puncta. In many forms there is an interior stratum, which may be isolated from the alveolar 
network. It is frequently found in preparations of Z'rachyneis Debyt and allied forms, and has 
been figured in A. Scumipts Atlas Pl. XLVIIT f. 23. Also in Navicula distans this interior stra- 
tum occurs frequently in an isolated form. 

In the most complicated cases, as in Trachyneis, we may distinguish three different 
strata, thus 

1. The porous or ocelliferous interior stratum. 

2. The alveolar stratum of reticulating coste. 

3. The exterior, minutely punctate stratum. 

The structure of the valves presents characteristics which are of great importance for dis- 
tinction both of species and genera. The coarseness of the structure may vary in the same species, 
though in most cases such variation is less than is usually believed. The direction of the striz, 
the arrangement of their puncta, are characteristics subject to only very slight variation in the 
same species and in groups of allied forms. 

Cell-contents. As is well known, the chromatophores of the diatoms present a great varia- 
tion in different tribes, consisting in some of numerous granules, in others of one or two plates. 
To the latter type belong almost all the naviculoid diatoms, which have either one or two chromato- 
phore-plates. The position and the form of these plates appear to be constant for groups of 
allied species, as is proved by the excellent researches of PrrrzerR. But the cell-contents are 
known only in a very limited number of forms, and the characteristics dependent on the cell- 
contents are, for the greatest number of forms, yet to be studied. The same is also the case 
with the reproduction by means of auxospores, and the characteristics, derived from the living 
cell, cannot for the present be used in the systematic arrangement of species, as they are too 
little known. 

The characteristics derived from the structure of the valve are of the greatest im- 
portance in the definition of genera and families, and next to those, in my opinion, are the 
presence or absence of longitudinal lines, and the nature of the non-striate parts of the valve, 
or the areas. 

An ideal system should take in consideration the evolution of the different forms, but in 
the present fragmentary state of our knowledge, such consideration cannot be more than an ap- 
proximation wich may become closer to the truth as our knowledge of the forms becomes more 
extensive and perfect, The question which of the groups of forms are the highest and lowest may 
be answered by considering as the lowest those in which the characteristics are the least developed, 
and as the highest those in which the characteristics have attained their greatest evolution. But 
a greater development in one direction usually involves the slighter development, or oblitera- 
tion, of other characteristics, so that one group may be the highest in some respects, and 
another in others. The changes of the organisms do not always indicate progress, but are 
frequently retrograde, especially where the mode of life has become parasitical. A natural 
system must consequently take account not only of the upward evolution, but also of the 
downward. 

As the known diatoms probably represent merely a fraction of those, which exist and 
have existed, it will be necessary in constructing a natural system to fill the gaps with con- 
jectures. 

There can be no doubt that the naviculoid diatoms are most nearly connected with the Nitz- 
chicé among the diatoms without median line. The genera T'ropidoncis and Amphiprora are very 
closely allied to several forms of Nitzchia. We meet in that genus with the carinated asymmet- 
rical valves and the wing of Zropidoneis, also the complex zone and the carinal puncta of Amphi- 
prora. In constructing a natural system then we may arrange the genera and groups in order of 
their relationship to the two genera above mentioned, and the following scheme shews how I sup- 
pose the different groups of the naviculoid forms to be related. 
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Tropidoneis comprises both symmetrical not-winged and asymmetrical winged forms. The 
former appear to be related to the Navicule microstigmatice and Nav. fusiformes. As asymmetrical 
forms of the Nav. microstigmatice are to be considered the following sections of the old genus Amphora: 
Oxyamphora, Amblyamphora, Psammamphora probably also Halamphora. Anorthoneis is probably 
an asymmetrical form of Nav. microstigmatice. The Nav. minuscule, of which Microneis and 
Eucoceoneis appear to comprise degenerating forms, are probably also allies of Nav. microstigmatice, 
To the last named large section the Nav. decipientes, Nav. entolece@ and Nav. mesoleie are certainly 
akin. Heteroneis may comprise degenerating forms allied to the same group. 

From the Nav. microstigmatice the passage is gradual to the Nav. punctate and Nav. heterostiche 
and the former section is very closely connected with the Nav. lyrate. As degenerating forms are 
perhaps to be regarded Disconets and Achnanthidium. Also some asymmetrical forms exist in 
the section Nav. punctate. Some Cymbelle represent very likely asymmetrical forms of Nav. 
punctate. 

The Navicule Lyrate are by intermediate forms connected with Diploneis. Akin to the 
Nav. lyrate 1 also consider Pseudo-amphiprora. The new groups Amphora and Diplamphora, 
broken out from the old genus Amphora, may be regarded as asymmetrical forms of Diploneis. 

-seudo-amphiprora is connected by intermediate forms with Caloneis, to which also Neidium 
seems to be allied. 

The Nav. lincolate pass over to the group Punctate by transitional forms, and the former 
are also akin to Zrachyncis (with the asymmetrical form Amphora Clevei). A part of the Cymbelle, 
Gomphonema, Rhoicosphenia and Amphora labuensis may be considered as asymmetrical forms of 
the Nav. lineolate. Degenerated forms of the Nav. lincolate are probably to be found in Actinoneis. 
— On the other hand the Nav. lincolate are closely connected with the Nav. levistriate, and those 
with Pinnularia, and I consider, with much hesitation, Cymbamphora as asymmetrical forms of the 
Nav. levistriate. 
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I have no decided opinion as to the distantly related genera Plewroneis and Achnanthes 
(sensu stricto). They seem in some way to be akin to the peculiar Allovoneis Castr acanei Pantoce., 
which I know only from the figures. The structure resembles that of Mastogloia Grevillet. It 
may be possible that Allo‘oneis Castracanei connects Achnanthes and Mastogloia. The latter genus 
comprises forms with very different structure, which in some cases resembles that of the Nav. ortho- 
stiche in others that of the Nav. decussate and Pleurosigma. Some forms of Mastogloia have the 
central nodule dilated into horns or connected with lateral areas as in the Nav. lyrate. It might 
therefore be said that the Mastogloie belong to different types, but to prove this is not possible, 

It is not easy to find in a natural system the place a form occupies, as the most important 
characteristics are usually the least striking. For practical purposes it is necessary to have an 
artificial classification in order to identify rapidly an unknown form, but it is by no means an 
easy task to construct an artificial key of such numerous and variable forms as the naviculoid 
diatoms. Still I have tried to compile an artificial key, which, however little rigorous it may be, 
will still be useful. 


Artificial key of the groups and genera of naviculoid diatoms. 
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Valve with lateral areas uniting with the central area Nav. lyrate (Anom 


oconeis partim). 
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Habitat and geographical distribution of diatoms. 


1] 


A knowledge of the habitat and the geographical distribution of the diatomacee is of great 
importance, especially for geological researches. Fossil diatoms occur doubtless more frequently 
in geological strata than is usually believed, and may furnish the geologist with valuable evidence 
about the qualities of the water in which the sediments were deposited, whether fresh, brackish or 


1 Navicula americana. — * Tropidoneis partim and Amphora Schmidtii 
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strongly saline, and, in the latter case, whether the sea was tropical, temperate or arctic. There 
are also reasons to believe that the accurate investigation of the geographical distribution of the 
freshwater-forms will enable the geologist to ascertain the climate of the periods, when the fresh- 
water deposits were formed. 

Considerations of that nature have induced me to pay much attention to the geographical 
distribution of the Diatomacee. In the abundant literature upon the subject we find many lists 
of diatoms ocurring in certain seas, countries, and deposits, but I have intentionally made very 
little use of them, not being satisfied as to the accuracy of the determinations or limitations of 
species by the various authors. I have besides had sad experience how easily one may be deceived 
by slides of materials the loaclities of which are incorrectly named and which durnig the preparation 
have not been kept rigorously isolated from other materials. For such reasons I have relied mainly 
on my own observations only, though I still feel there may be among them some errors as to the 
localities, arising from the latter cause, as I had no opportunity of controlling the mode in which 
every slide, examined by me, had been prepared. 

Many diatoms are cosmopolitan, occurring in all parts of the world, but there are on the 
other hand many species, genera and groups which occur only in certain seas and climates. The 
arctic sea has its characteristic form of Triceratium arcticum (or Biddulphia Balena), Campylodi- 
seus Helianthus and others. There are numerous common atlantic species which have never been 
found in the Arctic Sea. The tropical seas have their own peculiar species, not found in the At- 
lantic or in the arctic sea. The same is the case with several freshwater-forms. Navicula (Dia- 
desmis) confervacea, Achnanthes inflata, Cerataulus levis occur in tropical or subtropical countries 
throughout the whole globe. Of Tabellaria flocculosa, one of the most frequent diatoms of Europe, 
not a trace has been found either in South America from Ecuador to Argentina or in Australia 
or New Zealand. Gomphonema geminatum, of frequent occurence in Scandinavia, Gt. Britain, and 
the Alps. does not live in the main-land of Europe. The same is the case with Tetracyclus) 
Diatomella Balfourcana and others. Stauroneis Fulmen and St. Frauenfeldiana are peculiar 
to the Australian region. I could easily multiply these examples, but they are enough 
to show that the study of the geographical distribution of the diatoms offers many points 
of interest. 

I have examined a large number of samples of silurian clays and limestones, rheetic and 
cretaceous rocks of Sweden, but I never found in them a trace of a diatom. I have also searched 
for diatoms in the eocene and oligocene strata of Paris, but hitherto in vain, though I think 
it probable that they may yet be found there, as diatoms are found in the London clay of 
Sheppey. On the other hand fossil diatoms are very frequent in strata of the tertiary period 
in Barbados, Trinidad, New Zealand, Hungary, Japan, Denmark, etc. as is well known to every 
diatomist. If it be true, as PanrocseK believes, that the deposit of Kusnetzk belongs to the Trias, 
this is the oldest known diatomiferous rock, as the statement by Cas?rRacaNne that diatoms occur in 
the carboniferous system has never been verified. 

Some of the postglacial strata of Sweden are very rich in diatoms, and I have examined a 
considerable number of them. Among them the glacial clay and glacial marl have constantly been 
found by me free from diatoms, probably because the water, in which these deposits were formed, 
was too turbid for their growth. The strata, formed later than these, usually contain diatoms of 
both brackish and fresh-water habitat. The brackish-water-diatoms of the ancient baltic deposits 
comprise forms occuring in the present time in the southern part of the Baltic, as Rhabdonema 
arcuatum and Coscinodiscus asteromphalus, both characteristic fossils of the Litorina-epoch. The 
freshwater-species found in the Swedish post-glacial deposits are still living, but there are among 
them several peculiar species, not hitherto found in the southern or median part of the country, as 
Pinnularia cardinalis, Navicula amphibola, Nav. Semen, Anomoconeis serians and others. Of 
interest is the occurrence of Terpsinoe americana, now extinct in Europe (or at least in 
northern Europe), in brackish or slightly brackish deposits of the Litorina-epoch. I have 
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noticed this species in deposits from Warnemiinde in Germany and from the eastern Smaland 
in Sweden. 

The microscopical examination of the pre- and inter-glacial deposits of northern Germany 
and Denmark have furnished evidence that these strata were formed in inlets from the North Sea 
and not from the Arctic Sea. 

All these facts prove of what importance the study of fossil diatomaceze is becoming to 
Geologists. 


Amphiprora Ens. (1843). 


Valve lanceolate, acute, convex. Axial part of the valve elevated into a sigmoid keel, usually 
separated from the lower part by a line of junction. Axial area indistinct. Central area small 
or none. Structure of the lower part of the valve: transverse strive, rarely scattered puncta; 
structure of the keel: puncta in transverse or decussating rows. — Frustule strongly constricted 
in the middle. Junction between the keel and the lower part of the valve usually visible as a 
more or less sinuose line. Connecting zone complex, with more or less numerous, transversely 
striate divisions. — Cell-contents (of A. alata) a single chromotophore-plate along the zone. The 
division of the chromotophore begins from its ends (Prrrzpr, Bau u. Entw. p. 94). 

The name Amphiprora was given by Enrenspera 1843 (Am. p. 122) to two naviculoid dia- 
toms. A. constricta, the figure of which represents some species of Navicula in the frustular view, 
is slightly constricted in the middle. It seems impossible now to make out what form this name 
may denote. The other Amphiprora is, as the figures in »the Microgeology» shews, Nav. Semen. In 
the »Bacillarien» Kitzine adds a third species, A. alata, which is distinguished by its sigmoid me- 
dian line, and the lines on both sides of the median line, as well as by a complex connecting zone. 
Later on several other forms were described ass Amphiprora by Batney, W. Smiru, and others. 
W. Smiru deseribes as Amphiprora vitrea a form with straight median line and not complex con- 
necting zone. Forms of very heterogenous nature were thus thrown together in the genus Amphi- 
prora. Rapenuorst tried 1864, (Fl. Kur. Alg. p. 257) to separate the forms with a sigmoid median 
line as a new genus, Amphicampa, which name Prirzer 1871 (Bau und Entw. p. 94) changed to 
Amplhitropis. — I consider that the name Amphiprora may be retained for the forms with sigmoid 
keel and complex zone, as A. alata is the first recognizable form described. For the other forms 
I have 1891 (Diatomiste I, p. 51) proposed the name Tropidonecs. 

The genus Amphiprora seems to be akin to the Nitzschiew, and is on the other hand con- 
nected with Auricula. The complex zone, the single chromatophore, the puncta or lines on the keel 
remind one of the Nitzschiete. In most species of Amphiprora the keel forms a well marked part of 
the valve, bordered by a junction-line, which is frequently denticulated or sinuose, and very sug- 
gestive of the ale of Surirelle. Whetner this line projects into a true wing, I have not been 
able to discover. In all cases it occupies the same position as the wing of Surirelle. 

The structure of the valve is somewhat different in different sections. Three types may be 
distinguished: the type of A. alata, of A. gigantea, and of A. Temperei. In the first named the 
keel as well as the valve have transverse strive. In larger forms of that type the strix seem to 
be finely transversely lineate, with rather coarser puncta on the keel, which puncta appear to be- 
long to an interior stratum. In the forms, of which A. gigantea is the type, the keel and the 
lower part of the valve have entirely different structure. The keel has puncta, disposed in obliquely 
decussating rows as in Pleurosigma, and the lower part of the valve has transverse strive. In 
A. Temperei the keel has two rows of large stigmas and in addition very fine transverse striz, 
while the lower part of the valve shews only fine scattered puncta. 

Some few forms of Amphiprora live in fresh water, the greater part in brackish water, and 
some are purely marine. They occur in all parts of the world. 
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1. A. Paludosa W. Sm. (1853). — Frustule membranaceous, in the zone-view deeply con- 


stricted, with rounded to truncate ends. B. 0,03 to 0,05 mm. Junction-line sinuose (or not). 
V. linear-lanceolate, with acute (or apiculate) ends. L. 0,055 to 0,13 mm. Median line strongly 
sigmoid. Strize 19 to 20 in 0,01 mm., some of them frequently coarser than the others. — W. Sm. 
B. (D.1T. p. 44, Pl. XXX £269, “VO. Syne p. 121) Pi exex Dea: 

Brackish water: North Sea (Sweden! England! Belgium!) Cape May! Barbados! 

Var. bahusiensis Cu. — Frustule strongly constricted. IL. 0,08; B. 0,o4 mm. Junction-line not 
sinuose and not punctate. Striz 22 in 0,01 mm., those on the zone and the basal part of the valve 
more marked. Strize of the keel faint, ending at the median line in very small puncta. 

Marine: Sweden, Fiskebickskil! 

Var. africana Grun. (1879). — Frustule strongly constricted. L. 0,05 to 0,06; B. 0,03 mm, 
Junction-line not sinuose and not punctate. Strize 20 in 0,01 mm., those on the keel with coarse 
puncta. — A. pal. v. afr. Grun. in Cl. M. D. N:o 196. 

Brackish water: South Africa! 

Var. subsalina Cu. — Frustule very thin, strongly constricted in the middle. L. 0,04: B. 
0,o3 mm. Junction-line with a large sinus. Striw 23 in 0,01 mm. — PI. I f. 1. 

Brackish water: Artern, Saxony! 

Var. hyperborea Grun. (1880). — Frustule slightly constricted in the middle. L. 0,065 to 0,07; 
B. 0,035 to 0,036 mm. Junction-line slightly sinuose. Striz 27 to 28 in 0,01 mm. — A. pal. var.? 
hyp. Grun. A. D. p. 62. Pl. V £ 86. 

Brackish water: Sea of Kara (Gruy.). 

Forma minuta Grun. (1884). — L. 0,035 mm. — A. hyp. f. min. Grun. Franz Josephs L. D. 
p. 54 (106), Pl. I f. 51. 

Marine: Franz Josephs Land (Gruvy.). 
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Var. Pokornyana Grun. (1860). — Frustule slightly constricted. L. 0,065 to 0,087; B. 0,02 to 
0,027 mm. Junction-line slightly sinuose. Valve narrow, linear, with rostrate ends, and almost 
straight median line. — Grun. Verh. 1860 p. 569 Pl. VI f. 9. 

Brackish water: Neusiedlersee (Hungary); Sea of Kara (GRuwN.). 

The above description is from the work of Grunow. In Cl. M. D. N:o 256 (Lymington, 
England) occurs a form, determined by Grunow as A. Pokorn. LL. 0,09; B. 0,04 mm. Striz 
16 in 0,01 mm., coarsely punctate on the keel. Junction-line slightly sinuose. Keel strongly 
sigmoid. 

Var. punctulata Grun. (1880). -— Frustule slightly constricted. L. 0,037 to 0,095 mm. B. 0,02 
to 0,023 mm. Junction-line not sinuose, with a row of small puncta. Stria about 27, on the keel 
24 in 0,01 mm. — A. pal. v. punct. Grun. A. D. p. 62, Pl. IV f. 84. Franz Josephs L. D. p. 53 
(105), Pl. I f. 54, 55. 

Brackish water: Sea of Kara! Franz Josephs Land (Gruy.), Cape Wankarema! 

Var. Nereis Lewis (1861). — Frustule strongly constricted in the middle. L. 0,05 to 0,114 mm 
Junction-line not sinuose, but with distant puncta. Striz 22 in 0,01 mm. Y. narrow, lanceolate, 
with sigmoid median line. — A. Nereis Lewis. Proc. Acad. N. Se. Philadelphia 1861 p. 64. — 
A. plicata var. japonica Castr. Challenger Exp. D. p. 40, Pl. XXX, f. 8. 

Marine: Atlantic coasts of N. America (Lewis). 

Var. dilatata Pant. (1891). — Frustule strongly constricted. L. 0,139. Height of the valve 
0,025; at the constriction 0,0105 mm. Junction-line crenulated. Strie 25 in 0,01 mm. — A. dila- 
tata Pant: Ty. So, Ply XK £E179. 

Brackish water: Hungary, fossil (PAanv.). 

This form only differs from var. Nereis by its somewhat larger size. 

Var. borealis Grun. (1880). — Frustule slightly constricted. L. 0,079 to 0,085; B. 0,028 to 
0,03 mm. Junction-line slightly arcuate, not sinuose. Striz on the keel 23, on the valve and the 
connecting zone 26 in 0,01 mm. — A. pal. var.? borealis Grun. A. D. p. 62, Pl. IV f. 85. 

Brackish water: Sea of Kara (Gruy.), Cape Wankarema! 

Var. duplex Donk. (1858). — Frustule in L. 0,02 to 0,066; B. 0,01 to 0,04 mm. Junction-line 
arcuate, not sinuose. Strix very fine. V. narrow, lanceolate, with strongly sigmoid median line. 
=A deep. Wonka ) ol M.S) AV .29;. Pl, TED t. 13,— A. pal, wo dupl VB. Sya. p. 121, PR 
OXI fs V5, Les 

Brackish water: Greenland! North Sea (Sweden! England, Donxk., Belgium V. H.) Hungary, 
fossil (PANT.). 

Var. hyalina Eviensr. (1880). — As Var. duplex but smaller. L. 0,017; B. 0,035 mm. — 
A. hyalina Ev. in V. H. Syn. Pl. XXII f. 17. 

Brackish water: Cette (Grun.). 

A. paludosa is a very variable species, closely connected with A. alata. Nearly akin to 
A. paludosa, perhaps a variety, is A. Kiitzingiana Gruv. (1863 Edinb. N. Ph. J. XVIII p. 184 
f. 6) from Queensland. The frustule is deeply constricted. L. 0,128 mm. The junction-line is 
not sinuose. 


2. A. Dusenii Cr. N. Sp. — Frustule membranaceous, strongly constricted in the middle, 
the segments being almost orbicular. L. 0,13; B. 0,11 at the constr. 0,07 mm. Zone with sigmoid 
longitudinal divisions, 2 in 0,01 mm., finely striate; striz 17 in 0,01 mm. YV. strongly compressed 
and elevated, without any junction-line. Striz (at the keel) 12 in 0,01 mm., curved, towards the 
keel with distant puncta, 8 in 0,01 mm. 

Brackish water (mouths of rivers): Cameroon (Dustin)! 


3. <A. alata Kirz (1844). — Frustule strongly silicious, constricted in the middle. B. 0,04, 
Junction-line not sinuose, but frequently with a row of large puncta. V. linear, with acuminate 
ends. IL. 0,10 to 0,11; B. 0,o2 mm. Median line strongly sigmoid. Basis of the keel linear, sigmoid. 
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Strie 16 to 17 in 0,01 mm. finely lineate and, on the keel, with coarse puncta. — Kirz. Bae. p. 
107 Pl. TIT ff. 63... W. Sm. B. D.-I:p. 44Rhe XV £) 1244. 04H) Siymitop. 2 ee Lx eed pales 

Brackish water: North Sea (Bohusliin! England! France! Belgium V. H*). Mediterranean 
Sea (Peragallo). California! 

Var. intermedia Cu. — V. in L. 0,11 to 0,15; B. 0,03; Height 0,025 to 0,03 mm. Strize 11 
in 0,01 mm. 

Brackish water: New York! San Domingo (Witt Coll)! 

Var. pulchra Batu (1850). — Frustule strongly constricted. L. 0,27; B. 0,1 mm. Strive 7 
in 0,01 mm., on the keel with large puncta, 5 to 6 in 0,01 mm. — A. pulehra Batt. Smiths. Contr. 
IE. pi 38 Bl. Dh £216,218) (bad)..«. (Viz, Hl Syne Bl geXexalT ii se tape 4 

Brackish water: Atlantic coasts of N. America! San Domingo (Witt Coll.)! 

Var. japonica Cu. — V. in the zonal view strongly constricted. I. 0,085; B. 0,02 mm. June- 
tion-line bisinuose on each side of the central nodule. Strive 12 in 0,01 mm., coarsely punctate on 
the keel. — Pl. I f. 2. 

Marine: Japan! 

The smaller forms of A. alata appear to graduate into A. paludosa, so that there seems to 
be an uninterrupted series of forms from the gigantic Var. maxima to the very minute A. pal. 
var. hyalina. The Var. japonica may be regarded as a connecting link between A. alata and A. 
ornata. To the forms of A. alata belongs perhaps also A. biharensis Pant. III Pl. XLIT f. 577. 


4. A. conspicua Grev. (1861). — V. linear-lanceolate, strongly convex. L. 0,06 to 0,13; 
B. 0,02 to O,o24 mm. Median line strongly sigmoid. Junction-line indistinct. Striz 7 in 0,01 mm., 
some of them near the median line coarser, finely lineate; lineolee about 25 in 0,01 mm. — GREV. 
T. M.S; EX p.,86Pl. Xf. 16@)s,, Vea. Syne oGiigthioniags: 

Brackish water: Atlantic coasts of N. America! Brazil! Sierra Leone (Grun), Cameroon! 


5. A. ornata Bar (1852). — Frustule membranaceous, strongly constricted. L. 0,067; B. 
QO,o5 mm. Junction-line deeply denticulate. Strive 20 to 22 in 0,01 mm., finely punctate. — Batt. 
Smiths. Contr. II p. 38 Pl. II f. 15 to 23. V. H. Syn. p. 121 Pl. XXII bis f.5. A. fimbriata Caste. 
Voy. Challenger p. 40 Pl. XVII f. 15 (Surirella?). 

Fresh water: Finland! Belgium (V. H.). North America (Michigan! Florida, Batt). 


6. A. erenulata Temp. (1891). — Frustule deeply constricted. L. 0,037; B. 0,03 mm. June- 
tion-line sinuose. Connecting zone with several longitudinal divisions, finely striate. Strize 28 in 
O,o1 mm. V. lanceolate, with crenulated margins (denticulations 2 in 0,01 mm.), apiculate. I. 0,04; 
B. 0,o14 mm. Median line strongly sigmoid. Basis of the keel biconstricted. Axial and central 
areas indistinct. Keel with transverse, punctate strive, 16 in 0,o1 mm. Lower part of the valve 
with numerous, strong, transverse lines. — Tremp. Diatomiste I, p. 50 Pl. IX f. 9, 10. 

Brackish water: New Guinea! 


7. A. Kjellmanii Cr. (1880). — Frustule silicious, slightly constricted. LL. 0,13; B. O,o4 
mm. dJunction-line undulated or not. Strize coarser on the keel than on the valve, 12 or 13 (keel) 
to 17 (valve) in 0,01. mm. — CL. A. D. p. 14 Pl. IV f. 83. 

Marine: Sea of Kara! Cape Wankarema! 

Var. glacialis Cu. (1883). — Frustule not constricted. L. 0,07; B. 0,015 mm. Strize 14 (keel) 
to 19 (valve) in 0,01 mm. — Cri. Vega p. 477 Pl. XXXV f. 12. 

Marine: Cape Wankarema! 

Var. kariana Grun. (1880). — Frustule slightly constricted. L. 0,064 to 0,07; B. 0,036, at the 
constriction 0,027 mm. Junction-line slightly sinuose. Striz 10 or 11 (keel) to 17 or 18 (valve) 
in 0,01 mm. — A. hkariana Grun. A. D. p. 61 Pl. IV f. 82. Franz Josephs L. D. p. 53 (105). 

Marine: Franz Josephs Land (GrRuvy.). 
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Var. subtilis Grun. (1884). — Frustule scarcely constricted. L. 0,04; B. 0,014 mm. Junction- 
line slightly undulated. Striz 13 (keel) to 26 (valve) in 0,01 mm. V. in B. 0,08 mm. — A. kariana 
v. subtilis Grun. Franz Josephs L. D. p. 105 (53) Pl. I f. 52, 53. 

Marine: Franz Josephs Land (Gruy.). 

Var. striolata Grun. (1880). — Frustule rectangular, Apae ye constricted. L. 0,07; B. 0,023, 
at the constriction 0,015 mm. Junction-line not sinuose. Strive 12 (keel) to 15 (valve) in 0,01 mm. 
those on the keel ending in small dots. —- Grun. A. D. p. 62 Pl. IV f. 81. 

Brackish water: Sea of Kara (Grun.). 


8. <A. kryophila Cx. (1883). — Frustule slightly constricted. L. 0,13 to 0,16; B. 0,043 to 
0,045; at the constriction 0,028 to 0,o3 mm. Junction-line sinuose. Strive on the keel 13 to 17 in 
0,01 mm., ending in small puncta; striz on the valve 10 to 14 in 0,01 mm. wider than on the keel. 
V. lanceolate, with strongly sigmoid median line. — Cu. Vega p. 477 Pl. XXXYV f. 11. 

Marine: Cape Wankarema! 

A. kryophila is perhaps not specifically distinct from A. Ajellmani, the only difference being 
that the striz on the keel are closer than those on the valve; otherwise the two forms are perfectly 
similar. Both differ from A. paludosa in large size, more strongly silicious valves, and coarser strive. 


9. <A. lata Grev. (1863). — Frustule quadrate, strongly constricted. LL. 0,075; B. 0,04, at 
the constriction 0,025 mm. Keel broad. Junction-line uniformly arcuate, not sinuose. Strive on 
the keel 11 to 12 in 0,01 mm. ending in small puncta. Striz on the valve of equal number, not 
distinctly punctate. Connecting zone with numerous, longitudinal divisions. — Grey. Edinb. N. 
Phil. J. XVIII p. 38 f. 14. — PL If. 5. 

Marine: Balearic Islands! Queensland (GREy.). 

The above description is from specimens from the Balearic Islands. GRrrviLLE does not give 
the number of striez. 


10. A. Meneghiniana Grev. (1863). — Frustule broad, quadrate. L. 0,115 mm. Connecting 
zone with numerous longitudinal divisions. Junction-line uniformly arcuate, not sinuose. Strice 
coarse 6 in 0,01 mm. — Grev. Edinb. N. Ph. J. XVIII p. 184 f. 7 

Marine: Queensland (GREV.). 


11. A. Brebissoniana Grey. (1863). — Frustule strongly siliceous, deeply constricted, with 
broad truncate ends. L. 0,089 to 0,13; B. 0,066 mm. Junction-line not sinuose. Keel very elevated, 
bordered with a conspicuose hyaline margin, obsoletely striate, the striz being visible only at the 
median line and at the junction-line. Strive of the valve 7,5 in 0,01 mm., obscurely but coarsely 
punctate. — Grey. Edinb. N. Ph. J. XVIII p. 185 f. 8. — PI. If. 4. 

Marine: South Pacific Ocean (Grev.), Sendai, Japan, fossil (Tremprre)! 


12. A. margine-punctata CL. N. Sp. — V. in L. 0,13; B. 0,04, at the constriction 0,015 mm. 
Keel very elevated, with a row of small marginal puncta, 8 in 0,01 mm., connected with similar 
rows of puncta at the basis of the keel. Lower part of the valve very narrow. Stri on the keel 
19 in 0,01 mm., curved and finely punctate. — Pl. I f. 3. 

Marine: Java! 


13. A. Temperei Cx. (1890). — Frustule strongly constricted. L. 0,15; B. 0,055, at the 
constriction 0,027 mm. Junction-line obsolete, visible only near the central nodule. Keel with two 
rows of large puncta (4 in 0,01 mm.), striate; striz 21 in 0,01 mm. _ YV. with fine, scattered puncta. 
Connecting zone with numerous longitudinal divisions, transversely striate; strize 20 in 0,01 mm. — 
Cu. Diatomiste I p. 2 Pl. II f. 3. 

Marine: Madagascar! 

This is a very characteristic species, not closely connected with any other. The median line 
is strongly sigmoid. 

K. Sv. Vet. Akademiens Handlingar. Bd 26. N:o 2. 3 
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14. A. gigantea Gron. (1860). — Frustule strongly constricted. . 0,12 to 0,16 mm. Keel 
with a hyaline margin, broader towards the ends. Junction-line uniformly arcuate, not sinuose. 
Keel with puncta forming obliquely decussating rows, 13 to 15 in 0,01 mm. Strive of the valve 
curved, divergent from the central nodule, about 14 in 0,01 mm., not decussating. Median line 
strongly sigmoid. Connecting zone with numerous longitudinal divisions. — Grun. Verh. 1860 
p. 568 Pl. VI f. 12 (bad!). A. D. p. 63. — Pl I f, 6. Al gig. var. kerguelensis'Grun. “A! D. 
p. 63 (1880). 

Marine: Mediterranean Sea! Adriatic! Macassar Straits! Kerguelens Land! 

This is a very large diatom, with somewhat thin silicious membrane. When dry the keel 
under a low power is yellow, and the valve hyaline. 

Var. tahitensis Grun. (1880). — Frustule membranaceous. LL. 0,06 (to 0,095); B. 0,04 mm. 
Keel strongly sigmoid. Striz 18 to 22 in 0,01 mm. — A. D. p. 68. 

Marine: China! Japan! Tahiti (Grun.). 

Var. equatorialis Cu. (1873). — L. 0,10 to 0,15 mm. Striz 9 to 11 in 0,01 mm. — Amphi- 
campa equatorialis Cu. D. Sea of Java p. 12 Pl. UL f. 17. Amphipr. balearica Grun. A. D. 
p. 63 (1880). 

Marine: Balearic Islands! Adriatic! Java! 


Var. sulcata O’Mmara (1871). — L. 0,09 to 0,14 mm. Striz 12 to 13 in 0,01 mm., on the 
connecting zone 20 in 0,01 mm. — A. suleata O'M. M. J. (N.S.) Vol. XI p. 22 Pl. IIL f 3. 


A. pelagica Brun. D. Esp. n. p. 8 Pl. XXIT f. 3, 4 (1891). 

Marine: Le Croisic! Balearic Islands! Seychelles! Cape Good Hope! Sumatra! Jamaica 
(Grove Coll.)! 

Var. decussata Grun. (1880). — lL. 0,063 to 0,065 mm. Keel slightly sigmoid. Striz 21 to 24 
in 0,01 mm. — A. decussata Grun. A. D. p. 63. V. H. Syn. Pl. XXIT f. 13. 

Marine: Courselles (Grun.). Hungary, fossil (Panv.). 

Var. septentrionalis GruN. (1880). — L. 0,076 to 0,18 mm. Striz 20 to 23 in 0,01 mm. — 
A. sept. Grun. A. D. p. 63. 

Marine: Finmark! Cape Wankarema! 


Auricula Casrr. (1873). 


Valve more or less reniform or cymbiform, elevated into an asymmetrical, arcuate, 
but not sigmoid, keel. Median line not sigmoid, more or less biarcuate, with approximate 
central pores. Structure: transverse strie, or more or less curved, irregular lines. Frustule 
usually globose, with complex connecting zone. Keels of both valves turned in the same 
direction. 

The first known species was the diatom, described 1857 by Greaory as Amphiprora complexa. 
The genus Auricula was founded 1873 by Castracane (Atti del accad. pont. dei Lincei XXVI p. 
406) for A. Amphitritis, which is evidently nearly akin to A. complexa. In Van Heurcks Synopsis 
(Pl. XXII bis f. 9, 10) Grunow has proposed the name Amphoropsis for two forms, of which one, 
A. decipiens, is related to Auricula, and the other, A. recta, is by me considered as belonging to 
Tropidoneis. As A. decipiens in my opinion cannot be separated from Auricula, I propose to 
reserve the name Amphoropsis for a section of Tropidoneis. 

The valve of Auricula is keeled as in Amphiprora, but the keel is not sigmoid. In 
some species, which approach to Amphiprora, the keel is separated from the lower part of the 
valve by a line of junction. In other forms there is a gradual slope from the median line to 
the margin. 
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I have examined some living frustules of A. complexa. It has along the ventral side a single 
caromatophore-plate enclosed in a plasmatic mass, from which fine plasma-threads radiate towards 
the walls. 
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A. complexa, 500 times magnified. A. incerta, 500 times magnified. 


Of A. incerta I have had an opportunity of examining numerous living specimens. This species 
has also a single chromatophore-plate along the ventral side of the zone, enclosed in a plasma-mass 
which sends fine plasma-threads to the walls of the frustule. 
If the living frustules be suddenly killed by a boiling con- 
centrated solution of mercuric chloride in alcohol, and then by 
washing freed from mercuric salt, they may be stained with 
different dyes. Carmine colours the nucleus, which is placed 
above the plate and on its centre. Stained with chrysoidine 
numerous granules in the plasma-mass take an intensely yellow 
colour, and are probably eleeoplasts, as fatty matters are intensely 
coloured by the dye. 


Auricula minuta has also a single chromotophore-plate 
along the ventral side, and at the primordial stratum of the 
plasma a number of small granules, possibly geline-secreting 
organs. 


Auxospores. In A. minuta a single globular auxospore is 
formed out of two frustules. In the annexed sketches a and ¢ 
represent a frustule in living state, b a frustule in the state of 
division. Fig. d shews two frustules enclosed in a mucous mass, 
the first stage of the conjugation. In e the auxospore is formed 
and enclosed between the empty valves; f seems to represent an 
mature auxospore, and g two frustules, to judge from the size, 
probably formed out of the auxospore. 


Some extreme forms of Auricula have a very peculiar 
appearance, but by intermediate steps they are connected on one 
hand with Amphiprora, on the other with Amphora, so nearly 
indeed that no line of demarcation may be traced between Am- 
phora and Auricula. 


All species of Auricula are marine and pelagic. Some 
forms are thin and membranaceous. Others have strong valves, Cpu, , SOO panes mami: 
but thin connecting zones, so that entire frustules are rarely to be found in gatherings which 
have been cleaned by means of acids. 
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1. A.(?) coarctata Brun (1889). — V. lanceolate, acute. L. 0,115 to 0,135; B. 0,02; Height 
0,025, at the constriction 0,013 mm. Median line highly elevated between the central nodule and 
the ends. Central area small, unilateral. Junction-line between the keel and the lower part of 
the valve very distinct, with a sinus on each side of the central nodule. Striz 10 to 11 in 0,01 
mm., convergent on both sides of the central nodule, punctate, puncta 12 to 13 in 0,01 mm. — 
Ampliprora coarct. Brun. D. foss. du Japon p. 14 Pl. III f. 12. 

Marine: Japan, fossil and living (Bruny)! 

As the entire frustule is not known, it is impossible to decide whether this species, which 
has a great resemblance to a true Amphiprora, belongs to Auricula or to the sections Plagiotropis 
or Amphitropis of Tropidoneis. The incompletely described Amphiprora nitida Grey. (Edinb. 
N. Ph. J. XVIII p. 40 f. 18, 1856) has some resemblance to A. coarctata, but has not a com- 
plex zone. 


2. A. decipiens Gruy. (1882). — Frustule quadrate to rectangular, slightly constricted in 
the middle. L. 0,06 to 0,11; B. 0,05 mm. Junetion-line distinct, sinuose. Central area indistinct. 
Strize 20 in 0,01 mm., a little closer on the valve. Connecting zone, on the dorsal side, with broad 
divisions, about 3 in 0,001 mm., transversely striate; striz 22 in 0,o1 mm. Divisions narrow on 
the ventral side. — Amphoropsis decipiens Grun. in Cl. M. D. N:o 309. V. H. Syn. Pl. XXII bis 
f. 11. Amphiprora plicata Grea. D. of Clyde p. 505 Pl. XIL f. 57 (1857)? 

Marine, estuaries: Scotland! 


3. A. pulehra Grey. (1863). — Frustule membranaceous, quadrate, slightly constricted. 
L. 0,075; B. 0,045 mm. Connecting zone with numerous divisions, about 5 in 0,01 mm., transversely 
striate; striae about 22 in 0,01 mm. On the zone, close to the valve, are 3 or 4 large isolated 
stigmas. Valve with transversely dilated central nodule and elevated keel, bordered with a row 
of puncta, 6 in 0,01 mm. Striz 22 in 0,01 mm. — Amphora pulchra Grey. Edinb. N. Ph. J. XVII 
p. 184 f. 2. — Auricula pule. Pl. II f. 23. 

Marine: Queensland (Grev.)! China! Macassar Straits (Grove coll.)! South Pacitie Ocean (Van 
Heurcks coll.)! 

The following incompletely described forms seem allied to this species: Amphiprora lineata 
Grev. (Edinb. N. Ph. J. XVIII p. 40 f. 19; 1863) and Amph. Jolisiana Grev. (1. c. p. 186 f. 11). 


4. A. imsecta Gruy. (1876). — Frustule membranaceous, globose. L. 0,06 to 0,11; B. 0,04 
to 0,05 mm. Median line strongly inflected towards the centre of the frustule. Central nodule 
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mucronate on inner side. Connecting zone complex, with 4 to 5 divisions in 0,01 mm. Along the keel 
is a row of puncta, 7 to 10 in 0,01 mm. Strie 35 to 40 in 0,01 mm., extremely difficult to resolve. 
— Amphora? insecta A. S. Atl. XL f. 2, 3. Amphora mucronata H. L. Sm. Types N:o 38. Am. 
Qa eels7 hip. 17) PALD £. 9. 

Marine and pelagic: Sweden, Gullmarsfjord on Zostera! Honduras (Grun.), Atlantic City 
(HL. ‘Sm-): 

A probably allied, and very large, form is Amphora? incerta A. S. Atl. XL f. 1 from Balt- 
schick. The specimen figured is too imperfect to admit of a description. It is probably the same 
species as Amphiprora punctata Pant. III Pl. XXXIX f. 547. 


5. A. complexa Grea. (1857). — Frustule quadrate with rounded angles, constricted in the 
middle. LL. 0,089 to 0,102; B. 0,07 mm. Connecting zone with 7 to 8 divisions (about 2 in 0,01 mm.) 
transversely striate. V. with reniform outline, and very excentric elevated keel, along which is a 
row of puncta, about 8 in 0,01 mm. Strizw of the valve curved and divergent from the central 
nodule, about 20 in 0,01 mm. — Amphiprora complexa Gruc. D. of Clyde p. 508 Pl. XII f. 62. 
Auricula Ostrea Temp. a. Brun. D. foss. du Japon p. 25 Pl. IV f. 7 (1889)? 

Marine, pelagic: Scotland! Balearic Islands! Rembang Bay (Debys Coll.)! Japan, fossil (Br. 
a. Temp.)? Barbados! 

This species, remarkable for its excentric keel, is rarely found in entire frustules, the thin 
connecting zone being usually detatched in the course of preparation from the more silicious valves. 
A. Ostriea is in all respects similar to A. complexa, except as to the number of strive, which ac- 
cording to Brun and Trmpmre are only 7 to 9 in 0,01 mm. 


6. Auricula minuta Cr. N. Sp. — Frustule quadrate with rounded angles. . and 
B. 0,02 to 0,05 mm. Zone thin with about 7 divisions in 0,01 mm. Y. reniform, very slightly 
indented in the middle. Margin with a row of puncta (7 in 0,01 mm.) along the median line. 
Strie about 25 in 0,01 mm. delicate, almost parallel in the middle, curved at the ends. -—— 
PA 7,8: 

Marine: Sweden, Gullmarsfjord on Zostera and among Amphipleura (Berkeleya) Dillwynii, 
frequent! 


7. <A. intermedia Lewis (1865). — Frustule elongated, rectangular with rounded angles, very 
slightly constricted. L. 0,07; B. 0,03 mm. Median line strongly inflected towards the centre of 
the frustule. Along it is a row of puncta, 5 in 0,01 mm. V. in outline narrow, reniform. L. 0,07 
to 0,11; B. 0,025 mm. Median line excentric, diverging from the central nodule towards the dorsal 
side of the valve. Strive 15 to 16 in 0,01 mm. curved and divergent towards the median line. — 
Amphora imtermedia Lewis. Proc. Philad. Ac. Nat. Se. PL I f. 7 (1865). Auricula japonica Br. 
and Trmpére, D. foss. du Japon p. 25 Pl. IV f. 8 (1889). 

Marine: Adriatic! China! Japan, foss. (Br., Temp.), South Pacific Ocean (Van Heurcks Coll.)! 
Port Jackson! New Jersey (Lewis), Jlonduras (Grun.). 


8. A. javanica Cr. N. Sp. — Valve linear-lunate, very slightly constricted in the middle. 
L. 0,17; B. 0,026 mm. Median line very excentric not inflected, close to the margin of the valve 
and not bordered by a row of puncta. Strive 8, 5 in 0,01 mm., almost transverse, finely punctate. 
=e. Lt. 22. 

Marine: Sumbava (Kinker Coll.)! 


9. A. Amphitritis Casrrac. (1873). — V. reniform. L. 0,055; B. 0,025 mm. Keel very 
excentric, closer to the outer margin, to which its exterior wall is vertical. The interior wall 
seems to be elevated in the middle, and to slope gently towards the somewhat sinuose interior 
margin. Striz about 8 in 0,01 mm., undulating, not distinctly punctate, on the interior wall of 
the keel alternately longer and shorter towards the keel, to which they diverge. — Castr. Atti del 
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accad dei n. Lincei 1873 p. 406 Pl. VII f. 2. Peragallo Villefranche D. p. 42 Pl. II f.18. A. Szon- 
taghii Pan. ILL Pl. VIL f. 104 (1893). 
Marine: Marocco! Balearic Islands! Adriatic! 
To the genus Auwricula may belong Aur. Grunowi Pant. II] Pl. XXXI f. 453. Amphiprora 
striata Pant. III Pl. XXXIX f. 543 and Amphiprora Pethot Pant. II] Pl. XLI f. 565 all un- 
known to me. 


Tropidoneis Cr. (1891). 


Valve elongated, lanceolate, more or less convex and acute, frequently with a wing, or 
longitudinal band, on one or both sides. Median line straight, on a central, or excentric, keel; 
its central pores approximate. Axial area indistinct. Central area small, rounded, or transversely 
dilated. Structure, fine puncta, forming transverse, not radiate, strize, and longitudinal, more or 
less straight, much finer, strie. Connecting zone not complex. 

sees Side Cell-contents. The cell of T. vitrea contains two chro- 

] '\  matophore-plates along the connecting zone, they follow the in- 
terior of the larger side of the valve; and send some divisions 
into the keel (Prrrzer: Bau und Entw., p. 93). 

The plates of T. elegans are similar, but they have 
three deep constrictions nearly dividing them into almost equal 
patches, the margins of which are deeply indented. T. Lepidop- 
tera has also two strongly indented or serrated plates along the 
connecting zone. At the ends of the frustule are numerous small 
granules in lively motion. 'T. conserta has an entirely different 
arrangement of the cellcontents, so that it seems questionable 
whether this species should not be placed in Auricula, the di- 
visions of the zone being perhaps too delicate to be visible. 
T. conserta has along the neutral side of the zone a flat plasma- 
mass including two chromatophore-plates separated by a narrow, 
oblique fissure. The plasma-mass has a broad sinus at each end. 

The first known species of this genus is Amphiprora 
vitrea, named 1853 by W. Smiru. Other forms have since then 
been described by Grecory, GREVILLE and others as Amphiprora, 
including both forms with sigmoid median line and complex zone, 
and with straight median line and not complex zone. RABENHORST 
1864 proposed (Fl. Eur. Alg. p. 257) for the former the generic name 
Amphicampa (later on changed by PritzEr and Grunow to Amphi- 
tropis) and retained the genus Amphiprora for the latter. As, 
however, the first species of Amphiprora (A. alata Kirz), so de- 
scribed as to be distinctly recognized, belongs to the group with 
sigmoid median line, it seems to me that that name, rather than 
Amphicampa, should be retained for this group. In 1871 Prrrzer 
created the genus Plagiotropis, and family Plagiotropide, for forms 
with straight, excentric, keels lying diagonally in opposite direc- 
tions, represented by P. baltica Privz. which is very probably the same as Amphiprora vitrea W. SM. 
For forms with excentric keels lying in parallel directions Grunow 1880 (Van Heurck’s Syn. 
Pl. XXII bis.) created the genus (or more correctly subgenus of Amphora) Amphoropsis, in which 
he includes both forms with complex, and not complex, zones. In the year 1891 I (Diatomiste 
I p. 51) proposed to unite in one genus, Tropidoneis, the forms of Amphiprora with straight 
median line, those of Plagiotropis, and of Amphoropsis with non-complex zone. 
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Tropidoneis elegans, 500 times magnified. 
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The forms of Tropidoneis have boat-like valves, more or less strongly keeled. The keels are 
straight (not sigmoid) and either central (Orthotropis), or excentric. In the latter case they are 
either turned in opposite directions (Plagiotropis), or in the same direction (Amphoropsis). To treat 
these groups as different genera seems to me not to be natural; as the excentricity of the keel 
is subject to variation. On one or both sides of the keel there is frequently an expansion, or wing, 
which in the valvular view has the appearance of a longitudinal line. On the broader side of the 


Tropidoneis concerta, 500 times magnified. 


a 


Tropidoneis Lepidoptera, 500 times 
magnified. 
valves of Plagiotropis there is frequently a longitudinal band, the nature of which is not quite 
clear to me. It may be a wing, or a crest, as in many Nitzschiew, or perhaps a furrow. 

Tropidoneis has evidently a close affinity with the Nitzschie of the Grunowian divisions 
Bilobatze and Pseudo-amphiprora. Among the Raphidiezw it may be akin to the carinated forms of 
Gyrosigma, or the so called Donkiniw. It is also closely related to the Navicule of the section 
fusiformes which, although their valves are not keeled, agree with Tropidoneis in the nature of 
the sculpture of their values, in then non-complex zones, and in the approximate central pores of 
their median lines. 

The species of Tropidoneis do not inhabit fresh water. Forms of the section Plagiotropis 
are very frequent in brackish water. The large, wingless forms of Orthotropis are pelagic in their 
habits, and the winged, marine. They occur in all parts of the world from the arctic seas to the 
tropical. 

The forms of Tropidoneis are in many cases very imperfectly known, so that several species 
are to be regarded as doubtful. The study of them is difficult, especially as regards the nature of 
the wings, which require a favourable position of the valves for their examination. 


Artificial key. 


I. Orthotropis, median line central or nearly central. 
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Il. Plagiatropis Privzer, median line excentric; keels of the valves in contrary directions. 
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1. T. antareti¢a Grun. (1878). — Frustule membranaceous, elliptical in outline. L. 0,19 to 0,24; 
B. 0,06 to O,o8 mm. Central area small, stauriform (the central nodule probably being a little 
transversely dilated). Transverse and longitudinal striz 21 (16 to 18 Brun) in 0,01 mm., the me- 
cian transverse striz more distant than the others. — Amphipr.? antarctica Grun. in Cu. M. D. 
No. 125, Navicula Challengeri Grun. A. D. p. 64 (1880). Stauroneis glacialis Castrac. Voy. Challeng. 
D., p. 25. Pl XXVIT f. 11, 1886? Amphipr. fragilis Temp. u. Brun. D. fossiles du Japon, p. 14. 
Pl. IX f. 14 (1889). 

Marine, pelagic: Antarctic Ocean! Japan, fossil (Brun.). 


2. T. membranacea Cr. (1873). Frustule membranaceous, rectangular, very slightly con- 
stricted, with rounded angles. L. 0,25 to 0,35; B. 0,07 to 0,125 mm. Central area indistinct. 
Transverse strive 20 to 24, longitudinal 30 to 32 in 0,01 mm. — Amphiprora membranacea Cu. D. 
of the Sea of Java p. 12, Pl. II, f. 18. 

Marine, pelagic: Java! Siijien (Kinker Coll.)! Colon (Deby Coll.)! 
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3. T. solidula CL. N. Sp. — V. strongly silicious, in the zonal view linear, with straight 
dorsal margin, curved at the ends. L. 0,19; B. 0,02 mm. Central area indistinct. Transverse 
strie 14 to 15 in 0,01 mm., composed of distinct puncta forming undulating longitudinal striz, 
about 14 in 0,01 mm. — PI. II f. 19, 20, 21. 

Marine: Rembang Bay (Debys Coll.)! 


4. T. longa Ct. (1873). — Frustule narrow, rectangular, with parallel margins, not constricted 
in the middle. L. 0,19 to 0,3; B. 0,025 to 0,036 mm. V. slightly convex, narrow, linear-lanceolate, 
acute. Wings distinct, on both sides of the median line. Central area large, transverse. Trans- 
verse striz 16 in 0,01 mm. Longitudinal strive about 28 in 0,01 mm. — Amphiprora longa Cu. D. 
Garces ape, bili £ 15.~— .[con..n.. Pl. Til if. 8. 

Marine: Spitsbergen! Finmark! Greenland! 

Var.? gracilis Grun. (1880). — V. in L. 0,2 to 0,28; B. 0,016 to 0,018 mm. Wings obsolete. 
Central area small, transversely dilated. Transverse striz 16 to 17 in 0,01 mm., longitudinal finer. 
Frustule linear, somewhat constricted, B. 0,028 (ends) to 0,021 (middle) — Amphipr. elegans v. 
gracilis Grun. A. D. p. 64. 

Marine: Adriatic (Grun.). 


5. T. Lepidoptera Gree. (1857). — Frustule elongated, rectangular, strongly constricted in 
the middle. L. 0,12 to 0,20; B. 0,03 to 0,04, at the constriction 0,013 to 0,018 mm. Wings di- 
stinct, usually projecting above the central nodule. V. linear-lanceolate, with acute and frequently 
apiculate ends. LL. 0,12 to 0,20; B. 0,018 to 0,022 mm. Central area indistinct, or small, and trans- 
versely lanceolate. Wing usually unilateral. Transverse striz 20 to 21 in 0,01 mm., finely 
punctate. — Amphiprora Lepidoptera Gree. T. M. 8. Vol. V. p. 76. Pl. I f. 39. D. of Clyde p. 505 
ES 39 (uot. ¢). Rabh. a. Jan. Honduras Dip? 3 The 5. Vi EecSyn.p.!/120 PI. 
XXII f. 2, 3. Amphipr. quarnerensis Grun. Verh. 1860 p. 569 Pl. VIL f. 1. Amphipr. mediter- 
ranea Grun. 1. ec. Pl. VII f. 3 (not V. H. Syn.)? 

Marine: Finmark! North Sea (Sweden! England! France!) Adriatic! Macassar Straits! 
King George’s Sound! Sumatra! Port Jackson! Galapagos Islands! Colon! Barbados! 

Var. samoensis Grun. (1880). — Frustule elongated, strongly constricted in the middle. L. 0,2; 
B. 0,05 mm. Wings distinct, not projecting beyond the central nodule. V. lanceolate, acute. LL. 0,2 
to 0,26; B. 0,03 to 0,037 mm. Central area indistinct. Transverse striz 15 to 16 in 0,01 mm. 
inside the wing, 14 in 0,01 mm. outside the wing. Wings on both sides of the median line. — 
Amphipr. Lepidopt. var. samoensis Grun. A. D. p. 65. 

Marine: Samoa! Tahiti (Grun.), Honolulu (Gruy.). 

Var. proboscidea Cu. — VY. linear-elliptical, apiculate. L. 0,075; B. 0,018 mm. Median line 
slightly excentric. Wing unilateral, at some distance from the median line. Central area small, 
orbicular. Striz transverse, 16 in 0,01 mm., faint inside the wing. 

Brackish water: Africa, Cameroon! 

Var. minor Cu. — V. in L. 0,08; B. 0,013, at the constriction 0,01 mm. Wing unilateral. Striz 
20 in 0,01 mm. 

Marine: St. Lunaire (Temp. Perag. Types N:o 292 as 7. Van-Heurckii). 

Var. delicatula Grey. (1863). — V. m L. 0,064 to 0,075; B. 0,015 mm. Strize 26 in 0,01 mm. 
— Amphipr. delic. Grev. Edinb. N. Ph. J. XVIII p. 36 f. 15, 16. 

Marine: Cette! Woodlark Island (Grev.), Labuan! 

Amphiprora indica Grun. (Verh. 1860 p. 570, Pl. VI f. 13, Pl. VII f. 2) resembles Trop. 
Lepidoptera but is described as having a row of puncta along the median line. I have seen no 
specimen of this form, which GruNow does not mention in his synopsis of the Amphiprore in A. D. 
— Amphiprora didyma W. Sm. (B. D. I p. 44, Pl XV f. 125) has also puncta along the median 
line. This diatom may perhaps be a Nitztchia. 
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6. T. approximata CL. N. Sp. — V. narrow, lanceolate, with acute ends, very convex. IL. 0,2 
to 0,3; B. 0,034 mm. Central area indistinct. Wing unilateral, close to the median line. Trans- 
verse striz 19, longitudinal about 30 in 0,01 mm. — Pl. III f. 20, 21. ‘ 


Marine: Rembang Bay (Deby Coll.)! Macassar Straits (Grove Coll.)! Colon (Deby Coll.)! 


7. T. adriatica Ci. N. Sp. — Frustule narrow, linear, slightly constricted in the middle. 
L. 0,18; B.”0,025 mm. Wings indistinct. V. narrow lanceolate. L. 0,2; B. 0,018 mm. Central area 
small, transverse, narrowed towards the margin. Transverse striz 15 to 16, longitudinal 27 in 
0,01 mm. — Pl). III f. 22, 33. 

Marine: Adriatic! 


8. T. maxima Grea. (1857). — Frustule strongly constricted in the middle. LL. 0,13 to 0,17; 
B. 0,04 to 0,07, at the constriction 0,022 mm. Wings very distinct, projecting beyond the central 
nodule. V. lanceolate, acute. L. 0,22 to 0,24; B. 0,032 to 0,033 mm. Wing unilateral. Central 
area distinct, narrow, transversely lanceolate. Transverse strize 15, longitudinal 21 in 0,01 mm., a 
little more distant outside the wing. — Amphiprora maxima Grea. D. of Clyde p. 507, Pl. XII 
f. 61. V. H. Syn. p.. 120 Pl. XX £4555... iGrun Ane po: 

Marine: North Sea! Mediterranean Sea! Adriatic! Java! Macassar Straits (Grove Coll.)! 

Var. subalata Cu. — L. 0,15 mm. Wing not projecting beyond the central nodule. Trans- 
verse strive 19 in 0,01 mm., more distinct in the middle, punctate; puncta forming undulating, 
longitudinal rows, about 16 in 0,01 mm. 

Marine: Macassar Straits (Grove Coll.)! 

Var.? decussata Cu. — V. in L. 0,16; B. 0,024 mm. Transverse striz 15 in 0,01 mm., punctate; 
puncta forming fine decussating lines, about 19 in 0,01 mm. — PI. III f. 24, 25. 

Marine: Seyshelles (Van Heurck Coll.)! 

Var. dubia Cu. a. Grun. (1880). — L. 0,072 to 0,09; B. 0,012 to 0,013 mm. Central area 
rounded. Transverse strie 17 to 18 in 0,01 mm. — Amphipr. maxima var. dubia A. D. p. 65. 
Pls Vj tf 89: 

Marine: Finmark! 

It seems to be generally considered that there are wings on both sides of the median line, 
but so far as I have seen, on examining a number of specimens, there is a wing only on one of the 
sides. The wings of one frustule are diagonal. The following insufficiently described and figured 
species seem to be akin to T. maxima: Amphiprora oblonga Grey. (T. M. 8. XI p. 20, Pl. I f. 15, 
1863), Amphipr. eximia Grev. (Edinb. N. Ph. J. XVIII p. 36 f. 13, 1863), Amphipr. Wendtii Wrrr 
(J. Mus. Godeffr. H. I p. 69 Pl. VIIT f. 3,:1878): 


9. 'T. sumbayensis Cu. N. Sp. — V. lanceolate, gibbous in the middle. L. 0,15; B. 0,03 mm. 
Central area unilateral, quadrate. Wing unilateral, very distinct. Transverse strize 19 in 0,01 mm. 
Longitudinal strize very fine. 

Marine: Sumbava (Kinker Coll.)! 

This form is evidently nearly akin to T. maxima. 


10. T. gibberula Gruy. (1882). — Frustule rectangular, with rounded angles, constricted in 
the middle. LL. 0,07 to 0,09; B. 0,017 mm. Wing slightly projecting outside the central nodule. 
V. narrow, lanceolate, with subcapitate ends, ineequilateral, the broadest side having a gibbosity 
in the middle. B. 0,02 mm. Strive 16 in 0,01 mm. finely punctate. — Plagiotropis gibberula Grun. 
in Cu. M.D. N:o 309.,,V. H. Syn. Pl, XXIT bis £12) 13: 

Marine: Firth of Tay! China (Deby Coll.)! 


11. PT. pusilla Gree. (1857). — Frustule rectangular, with rounded angles, scarcely constricted 
in the middle. L. 0,055; B. 0,o12 mm. YV. narrow, lanceolate, unilaterally gibbous. Central area 
indistinct. Striz 15 in 0,01 mm. — Amphipr. pusilla Grua. D. of Clyde p. 504 Pl. XIT f. 56. 

Marine: North Sea (Coasts of Scotland! Belgium!) 
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12. T. chinensis Cr. N. Sp. — Frustule elongated, with rounded ends, constricted in the 
middle. L. 0,14; B. 0,03 mm., at the constriction 0,018 mm. V. narrow, lanceolate, acute, unilate- 
rally gibbous. L. 0,14; B. 0,02 mm. Central area transversely lanceolate. Transverse strie 18 


in 0,01 mm., finely punctate. — Pl. III f. 5, 6, 7. 

Marine: China (Deby Coll.)! 

This form, which is somewhat doubtful as a species, resembles 'T. Lepidoptera. 

13. TT. semistriata Grun. (1879). — V. somewhat membranaceous, elongated, rectangular, 
slightly constricted. L. 0,075; B. 0,026 mm. V. lanceolate, acute. L. 0,09; B. 0,015 mm. Keel 
somewhat excentric. Transverse strive 19 in 0,01 mm., not reaching the margin of the valve 
where is a broad blank band. — Amphipr. semistriata Grun. A. M. D. N:o 196. Icon. n. P. III 
£09, ALO 

Brackish water: South Africa! 


14. T. japonica CL. N. Sp. — V. strongly constricted in the middle. L. 0,11; B. 0,02 mm. 
Wing projecting beyond the central nodule. Transverse striz 14 (wing) to 16 (keel) in 0,01 mm., 
not reaching the margin, where is a blank band. Longitudinal stri fine, about 30 in 0,01 mm. 

Marine: Sendai, Japan, fossil (Brun Coll.)! 

15. TT. elegans W. Sm. (1856). — Frustule linear, rectangular, not constricted in the middle. 
L. 0,18; B. 0,04 mm. V. narrow, linear, very convex and inequilateral. L. 0,2 to 0,27; B. 0,013 
mm. Wing on the broader part. Central area small, rounded. Transverse strive 15 to 14 in 0,01 
mmn.; longitudinal strive 23 in 0,01 mm. — Amphipr. elegans W. Su. B. D. IL p. 90. Gree. D. of 
Clydew pn 505, Plekahlat 587158 by, V: H. Synocp..122° Pl. XXILf. 1, 6: 

Marine: North Sea (Coast of Sweden! England! Belgium!) Mediterranean Sea! Adriatic! 


Var. Adriatica Grun. (1880). — Frustule not constricted, narrowed towards the ends. L. 0,17 
to 0,30; B. 0,035 to 0,05 mm. V. in B. 0,018 to 0,o2 mm. Wing distinct. Central area small. 
Transverse strive 13,5 in 0,01 mm. Longitudinal strie finer but sharp. — Amphipr. eleg. v. Adria- 


tica Grun. A. D. p. 64. 

Marine: Adriatic (GRwN.). 

Var.? Posewitzii Pant. (1889). — L. 0.108; Height 0,0225, in the middle 0,0175 mm. Strive 
22,5 to 25 in 0,01 mm. punctate. — Amphipr. (elegans var.?) Posew. Pant. II, p. 56 Pl. X, f. 181. 

Marine: Hungary, fossil (PANTOCSEK). 

It does not appear very probable that this form belongs to A elegans. The figure in Pan- 
TocsEKs work, although not clear, seems to represent some form of. T. vitrea. 


16. T. Van Heurckii Grun. (1880). — Frustule nearly rectangular, not constricted. L. 0,06; 
B. 0,02 mm. On the broader side is a longitudinal band (wing?) forming a line, abruptly bent 
at about one third of the length of the value. Striz 22 in 0,01 mm. — Plagiotropis Van Heurekii 
GERUN. Vv. Hoyt. PAX TY bis £."6" to" 8. 

Brackish water: Belgium! 


17. TT. vitrea W. Sm. (1853). — Frustule elliptical, truncate, very slightly constricted in the 
middle. L. 0,085 to 0,145; B. 0,03 to 0,04 mm. V. lanceolate, very asymmetrical. B. 0,012 to 0,018 
mm. Central area indistinct. The broader side of the valve with or without a longitudinal band. 
Transverse striz 18 in 0,01 mm. — Amphipr. vitrea W. Sm. B. D. I, Pl. XX XI f. 270. Plagiotropis 
vitvea Grun. A. D. p. 67. V. H. Syn., Pl. XXII f. 7 to 9. Plagiotr. baltica Privzz: Bau und 
Entw. p. 94, 1871? Plagiotr. vitrea var. Lindigit Grun. A. D. p. 67. 

Brackish water: North Sea (coasts of Sweden! Belgium! England!) Atlantic coast of North 
America! West Indies! California! 

Var. mediterranea Grun. (1880). — Frustule nearly rectangular, slightly constricted in the 
middle. L. 0,075 to 0,15; B. 0,015 to 0,o2 mm. The broader side of the valve with a longitudinal, 
broad, indistinctly punctate band. Transverse strize 20, longitudinal 24 in 0,01 mm. — Plagiotro- 


28 Pp. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. 


pis (baltica var.?) mediterranea Grun. A. D. p. 66. Amphiprora (Plagiotr.) medit. Grun. in V. H. 
Syn. Pl XXII f. 14. ; 

Marine: Mediterranean Sea (Grun.), Adriatic (GRUN.), Samoa (GRuN.), Connecticut, Morris Creek! 

Var. scaligera Grun. (1880). — Frustule scarcely constricted. L. 0,1 to 0,13; B. 0,025 to 0,045 
mm. The longitudinal band with coarse, transverse ribs. Stric 17 to 18 in 0,01 mm. — Plagiotr. 
(baltica var.?) scaligera Grun. A. D. p. 66, Pl. V f. 90. 

Marine: Finmark! 

The longitudinal band in this species appears to be subject to great variation. In the type 
it is always scarcely perceptible; in the varieties, it forms a broad band. — Amphiprora? superba 
Grev. (Edinb. N. Ph. J. XVIII p. 39 f. 17, 1863) represents probably a large form akin to T. vitrea. 


18. T. seriata Cr. (1892). — V. in the zonal-view linear, with straight dorsal margin, cur- 
ved only at the ends, not constricted in the middle, very elevated and distinctly asymmetrical. 
L. 0,4; Height 0,04 mm. Transverse striz 12 in 0,01 mm. crossed by several, blank, longitudinal 
bands. — Cu. Diatomiste I p. 75 Pl XII f. 2 to 4. 

Marine: Connecticut! Colon! Jamaica! 

This species, evidently akin to T. elegans, is remarkable for its large size and the peculiar 
striation; the striz forming several longitudinal rows. 


19. T. Zebra Cx. (1892). — V. strongly asymmetrical, lanceolate. LL. 0,18; B. 0,03 mm. 
Central area indistinct. There is a broad, marginal band on the broader side of the value. Strive 
5 to 6 in 0,o1 mm. inequidistant, finely punctate, puncta 21 in 0,01 mm. —{Cu. Diatomiste I 
Delos ele xen 1: 


Brackish water: Newark, N. Jers. fossil from the »Champlain epoch»! Brazil, S:t Vincent! 


20. 'T. samoensis Gruv. (1880). — Frustule strongly constricted in the middle. V. in length 
0,095 to 0,12; B. 0,023 to 0,027 mm. Longitudinal band very obscure. Striz 16 to 19 in 0,01 mm. 
somewhat more distant in the middle, punctate. — Plagiot. samoensis Grun. A. D. p. 67. 

Marine: Samoa (Grun.), West Indies (Grun.). 


21. T. Kinkeriana Cr. N. Sp. — V. strongly asymmetrical, not constricted in the middle. 
L. 0,2; Height 0,032 mm. The broader side of the valve with a very broad band. Central area 
small, but distinct. Transverse strize 14, longitudinal 17 in 0,01 mm. — PI. III f. 1, 2. 

Marine: Sumbava (Kinker Coll.)! 

22. T. lata Ct. N. Sp. — V. not constricted. L. 0,135; Height 0,035 mm. On the broader 
side of the valve there is a band interupted in the middle. Transverse strive 18 in 0,01 mm. 
punctate; puncta, about 23 in 0,01 mm., forming undulating, longitudinal rows. — PI. III f. 3, 4. 

Marine: Java, Rembang Bay (Deby Coll.)! 


23. 'T. recta Grea. (1857). — Frustule rectangular, with rounded angles, slightly constricted 
in the middle. L. 0,08 to 0,09; B. 0,02 to 0,o28 mm. V. strongly inequilateral, without distinct 
wing. Transverse strie 21 to 24 in 0,01 mm. -—- Amphipr. recta Grua. T. M.S. Vol. V. p. 76 


Pl. I f. 40. Plagiotr. recta Grun. Cu. M. D. N:o 310. Amphoropsis recta Grun. V. H. Syn. Pl. XXIT 
bis f. 9, 10. 

Marine: Firth of Tay! 

Var.? subplicata Grun. (1880). — L. 0,051; B. 0,018 mm. Wing obscure. Transverse strize 
17 in 0,01 mm. — Amphipr. plicata v. subplicata Grun. A. D. p. 65 Pl. V f. 88. 

Brackish water: Sea of Kara (Grun.). 


24. ‘I. conserta Lewis. (1861). — Frustule membranaceous, rectangular, with rounded 
angles, slightly constricted in the middle. L. 0,08 to 0,10; B. 0,034 to 0.04 mm. V. lanceolate 
Keel with a number of coarse, radiate ribs. — Amphipr. conserta Lewis. Proceed. Ac. Nat. Se. of 


PhiladelS61, Pl of op: 
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Marine: Gullmarsfjord, Sweden! Atlantic coast of N. America (LEwts.). 

This species, which I have found at Fiskebickskil (West-coast of Sweden) mong Zostera, is 
scarcely silicious, the frustules disappearing almost completely, if burnt on a glasscover. 

This very interesting species, according to Luwrs lives in colonies, and forms curved fila- 
ments of 12 or more frustules. He figures such a colony in top-view, which shows that the 
frustules keep in contact by means of the wings. 

Other species, which perhaps belong to Amphoropsis are Amphipr.? paradoxa Grey. (Edinb. 
N. Ph. J. XVIII p. 41 f. 21, 1863) remarkable for its coarsely moniliform striae, and Amph. 
Thwaitesiana GREY. (1. c. p. 183 f. 9) notably distinguished by its strongly marked wings, which are 
striate, other parts of the valve not showing any striation. 


Dictyoneis Cr. (1890). 


Valve elongated, panduriform or lanceolate. Median line straight with the terminal fissures 
usually in contrary directions. Valve with double structure; the upper stratum finely punctate, 
with puncta disposed in decussating rows; the interior stratum irregularly reticulate with rounded 
cellules. Marginal cellules frequently larger than the others, forming a row of false loculi. Con- 
necting zone not complex. 

The first known species of this genus is Navicula marginata Lewis. The larger marginal 
cellules of several species give to the valves some appearance of Mastoglova, in which genus seve- 
ral forms of Dictyoneis have by various authors been placed. In the year 1877 GruNow expresses 
the opinion that the marginal cellules seem not to belong to a separate plate as in Mastogloia, 
but to the valve itself and proposes a new genus for Mast.? reticulata and the allied species. In 
the year 1890 I proposed (Diatomiste I p. 14) for this genus the name Dictyoneis, founded on the 
peculiar structure of the valve. Unfertunately 1 have in that paper committed an error, as I then 
supposed the stratum with coarse reticulations to be the upper instead of the lower. 

The median line of most species of Dictyoneis is straight and ends in terminal fissures, turned 
in contrary directions. The central pores are moderately distant, except in D. naviculoides, where 
they are very approximate. On both sides of the median line are narrow structureless zones, which 
are more silicious than the other parts of the valve and are united to the central nodule. 

The genus Dictyoneis is well distinguished from all the other naviculoid genera. Its syste- 
matical place is doubtful, as there are no intermediate forms connecting it with other diatoms. 
The structure of the outer stratum of the valve as well as the terminal fissures point perhaps 
to some relation to Pleurosigma. 

The species are all marine and belong to warmer seas. Fossil forms occur at Oamaru and in 
Hungary. 

This genus comprises forms, which are so closely connected, that the distinction of well 
defined species is very difficult, as is frequently the case with truly natural groups. Such charac- 
teristics as the outline of the valve, the coarseness of the reticulation etc. are very variable. 
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1. D. naviculacea Ci. (1890). — V. elliptic-lanceolate. L. 0,09; B. 0,23 mm. Central nodule 


very small, surrounded by a moderately large, orbicular area. Terminal fissures indistinct, turned 
in the same direction. Cellules of the valve of about equal size, 10 in 0,01 mm. Transverse strie 
not seen. — Cu. Diatomiste I p. 15. Icon. n. Pl V f. 34. 

Marine: Pensacola, Florida! 

This species, of which I have seen one specimen only, seems to be extremely rare. 


2. D. jamaicensis Grev. (1868). — VY. strongly constricted in the middle with cuneate or 
elliptic-lanceolate segments and obtuse ends. L. 0,08 to 0,12; B. 0,024 to 0,032, at the constriction 
0,013 to 0,o2 mm. Terminal fissures in opposite directions. Cellules of the valve about 11 in 0,01 
mm., obscure around the central nodule. ‘Transverse striae 24 to 27 in 0,01 mm. — Nav. jamai- 
censis Gruev. T. M.S. XIV p. 126 Pl. XII f. 23. Nav. tortuosa Levp.-Fortm. D. de Ceylan p. 34 
Pl. IL f. 26 1879 “Mastogloia? reticulata Peragallo D. de Villefr. Pl. Il f. 10, 1888. — Pl. V f. 32. 

Marine: Mediterranean Sea! Adriatic! Red Sea (Van Heurck Coll.)! Ceylon! Sumatra (Deby 
Coll.)! Cebu (Grove Coll.)! New Guinea (Grove Coll.)! West Indies (Grav.). 

Var. gigantea Cu. — L. 0,21; B. 0,045 at the constriction 0,022 mm. Cellules about 16 in 
Q,o1 mm. Strive 23 in 0,01 mm. 


Marine: Oamaru, New Zealand, fossil (Grove Coll.)! — Pl. V f. 35, 36. 


3. D. marginata Lewis (1861). — V. strongly constricted in the middle. L. 0,85 to 0,18; 
B. 0,024 to 0,044, at the constriction 0,008 to 0,022 mm. Segments cuneate to elliptical, with ob- 
tuse extremities. Terminal fissures in opposite directions. Marginal cellules of equal size, 4 to 5 
in 0,01 mm. Cellules of the valve 8 to 12 in 0,01 mm. 

The following forms may be distinguished. 
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Var. typica Cu. — YV. about 3 times longer than broad, deeply constricted, with cuneate, 


obtuse segments. L. 0,085 to 0,15; B. O,o24 to 0,037, at the constriction 0,008 to 0,015 mm. 
Marginal cellules 4 to 5 in 0,01 mm., forming a narrow band; cellules of the valve 8 to 12 in 0,01 
mm., forming irregular, transverse rows. Transverse striz 26 to 27 in 0,01 mm. — Navicula mar- 
ginata Lewis Proced. Acad. Nat. Se. Philad. 1861 p. 64 PL IL f. 1. Nav. strangulata Gruv. T. M. 
S, XIV p. 126 Pl. XII f. 24; 1866. — Nav. reticulata Grun. Hedwigia VI p. 26. Mastogloia? 
reticulata Grun. M. M. J. 1877 p. 175 Pl. CXCV f. 4. Navie. Kossuth Pant. I p. 26 Pl. XVI 
f. 120; 1886. Dictyonets marginata Cu. Diatomiste I p. 16 1890. A. 8. Atl. Pl. CLX f. 20, 23, 
28,°29.- (CXR V LE ty a0, 
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Marine: Mediterranean Sea, Alexandria (Deby Coll.)! Levant (Grove Coll.)! Delaware (Lewis) 
Florida! West Indies! Colon! Gulf of Mexico! Java (Avz.) Fossil Szakal, S:t Peter, Hungary, 


(Pantocsek). 

Var. Janischti Castr. (1886). — Segments elliptic-lanceolate, obtuse. L. 0,1; B. 0,025 to 
0,03, at the constriction 0,015 mm. Marginal cellules 4 to 4, 5 in 0,o1 mm. Cellules of the valve 
10 to 11 in 0,01 mm. Transverse striz 26 to 27 in 0,01 mm. — Navic. Jan. Castr. D. Voyage 


Challenger p. 29 Pl. XXX f. 5. Mastogloia reticulata var. japonica Brun. D. fossiles du Japon 
p- 72; 1889. Dietyonets marginata A. S. Atl. CLX f. 17, 18, 19, 21. D. marg. v. Jan. A. S. Atl. 
CLXXXVIITI f. 50. 

Marine: Madagascar (Brun Coll.)! Cebu! Java (Atl.), Japan (Atl.), Samoa (Atl.). Galapagos 
Islands! Bermudas (Castr.) Florida! Campeachy Bay! Colon (Deby Coll.)! Oamaru fossil, (Atl.) 

Var. Clever Brun. (1889). — Segments broad, elliptical, with rounded ends. L. 0,11 to 0,125; 
B. 0,042, at the constriction 0,013 mm. Marginal cellules 3 to 4 in 0,01 mm. — Mastogloia Clevei 
Brun a. Temp. D. foss du Japon p. 39 Pl. IX f. 18. D. margm. v. Clevei A. 8. Atl. CLXXXVIITI, 46. 

Marine: Java! Japan fossil and living, (Brun). 

Var. intermedia Cu. — Segments narrow, elliptical. lL. 0,12; B, 0,03, at the constriction 
0,014 mm. Marginal cellules 4 in 0,01 mm. Cellules of the valve 10 in 0,01 mm. Transverse 
strie 24 in 0,01 mm. — Mastogloia Clevei Brun. A. S. Atl. Pl. CLX f. 34, 35. 

Marine: Nossi Bé (Brun Coll.)! Japan (Atl1.). 

Var. commutata Cu. — V. about 6 times longer than broad, gently constricted in the middle. 
Segments narrow, elliptical to elliptic-lanceolate. Ends obtuse. IL. 0,11 to 0,12; B. 0,021 to 0,025, 
at the constriction 0,01 to 0,12 mm. Marginal cellules 5 to 6 in 0,01 mm. Cellules of the valve 
12 in 0,01 mm. Transverse strize 25 in 0,01 mm. — Dictyoneis marginata f. elongata A. 8S. Atl. 
CLX f. 30. 

Marine: Manila (Deby Coll.)! Macassar Straits (Grove Coll.)! Sumbava (Kinker Coll.)! Cam- 
peachy Bay! Rio Janeiro (Deby Coll.)! 

Var. gigantea Cu. — V. as in the Var. commutata. LL. 0,18; B. 0,044, at the constriction 
0,022 mm. Marginal cellules 4 in 0,01 mm. Cellules of the valve 9 in 0,01 mm. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


Var. spectatissima Grey. (1866). — YV. strongly constricted, with cuneate, obtuse segments. 
L. 0,09 to 0,13; B. 0,03, at the constriction 0,013 mm. Marginal cellules broad, 4 in 0,01 mm. 
Cellules of the valve coarse, 8 in 0,01 mm. Transverse strizv 23 in 0,01 mm. — Navwic. spectatissima 


Grev. T. M.S. Vol. XIV p. 84 Pl. IX f. 29. Dictyoneis spect. A. S. Atl. CLX f. 24 to 26, 382. 
Marine: Zanzibar (Grev.) Seychelles (Van Heurcks Coll.)! Campeachy Bay (Atl.), Campeachy 
Bank (Atl.). 


4. DP. Thumii Cr. (1890). — V. linear-lanceolate, with obtuse ends. L. 0,11 to 0,15; B. 0,022 
to 0,032 mm. Terminal fissures in contrary directions. Marginal cellules 4 to 5 in 0,01 mm., of 
equal size. Cellules of the valve about 11 in 0,01 mm. Transverse strive 24 to 25 in 0,01 mm. — 
Cl. Diatomiste I p. 15. Icon. n. Pl. V f. 38. A. S. Atl CLXXXVIII f. 44, 45. 

Marine: Red Sea (Atl.) Seychelles (Van Heurck Coll.)! Java! Cebu! China! Brazil. (Atl.). 

D. Thumis is nearly akin to D. marginata var. commutata. The fig. 81 Pl. CLX and fig. 
49 Pl. CLXXXVIII in A. 8S. Atl. seem to represent intermediate forms, as also Pseudodietyoners 
hungarica Pant. IIIT Pl. I f. 8. 


5. D. subconstricta Cu. N. Sp. — V. slightly constricted, with broad, elliptic-lanceolate 
segments. L. 0,055 to 0,083; B. 0,024 to 0,03, at the constriction 0,018 mm. Marginal cellules 4 
in 0,01 mm. Cellules of the valve 9 in 0,01 mm. Transverse striz 23 in 0,01 mm. — PI. V f. 31. 

Marine: Madagascar! Cebu! Campeachy Bay! 

This form is nearly akin to D. marginata var, Janischii and is perhaps more correctly to 
be appreciated as a less constricted form of this variety. 
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6. D. mastogloidea Panr. (1886). — V. strongly constricted, with cuneate, obtuse ends. 
L, 0,078; B. 0,024; at the constirction 0,013. mm. Marginal cellules about 10 in 0,01 mm. Cellules 
of the valve 14 in 0,01 mm. — Nav. mast. Pant. I. p. 27 Pl. XXI f. 192. 

Marine: Hungary, fossil (Pant.). 

This species appears, to judge from the fig. in Pantocsek’s work, to connect D. marginata 
and D. jamaicensis ; 


7. D. rugosa Temp. a. Brun. (1889). — V. narrow, about 7 times longer than broad, gently 
constricted, and with linear, subtruncate segments. L. 0,2 to 0,225; B. 0,026 to 0,03, at the con- 
striction 0,013 mm. Terminal fissures in contrary directions. Marginal cellules small, 5 in 0,01 
mm. Cellules of the valve obscure. — Mastogloia rugosa Trump. a. Brun. D. foss. du Japon p. 89 
Pl. TX f. 20. Dictyoneis rugosa Cu. Diatomiste I. p. 17. A. 8S. Atl. CLX f. 33. 

Marine: Japan, fossil (Temp. Br.). 


8. D. Pantoesekii Cr. (1890). — V. gently constricted, with tongue-shaped segments and 
obtuse extremities. LL. 0,11; B. 0,034, at the constriction 0,027 mm. Median line with the termi- 
nal fissures in contrary directions and approximate central pores. Marginal cellules 5 in 0,01 mm., 
of equal size, forming an uninterupted marginal band. Cellules of the valve about 17 in 0,01 mm., 
arranged in irregularly undulating transverse and longitudinal rows. Transverse strive 25 in 0,01 
mm. — Navic. mastogloidea Panr. I] Pl. XXVI f. 387. — Dict. Pant. Cu. Diatomiste I p. 16. 

Marine: Hungary, fossil! 


9. D. panduriformis Cri. (1881). — V. slightly constricted, with tongue-shaped segments 
and obtuse ends. L. 0,097; B. 0,027, at the constriction 0.019 mm. Terminal fissures in contrary 
directions. Marginal cellules about 4 in 0,01 mm., af unequal size, absent in the middle and at 
the ends. Transverse strize 20 to 21 in 0,01 mm. — Mastogloia panduriformis Cu. N. R. D. p. I 
Pl. I f. 1. Dict. pand. Cu. Diatomiste I p. 16; 1890. 

Marine: Galapagos Islands! 


Pleurosigma W. Sm. (1852). 


Valve linear to lanceolate, more or less sigmoid, symmetrical. Median line sigmoid with 
small central nodule and the ends turned in contrary directions. Axial area indistinct. Central 
area indistinct or small. Structure: small puncta disposed in transverse and oblique rows. No lon- 
gitudinal lines. Frustule with narrow, simple zone, arcuate or not. — Cell-contents (of P. angula- 
tum) two chromatophores, indented at their margins. The median part of each chromatophore 
branches into a large elongated lobe along the interior of one of the valves, and into two similar 
lobes on the other valve. Division begins by a fissure across the median lobe. After the division 
of the cell the parts of the chromatophore migrate to the inner side of the old valves (O. MGLLER, 
Ber. d. Deutsch. Bot. Ges. 1883 p. 478). 

The sigmoid Navicule were named Navicula Sigma by Enurenpera. Hassauu (A. History of 
Brit. Freshw. Alge 1845 p. 435) proposed for them the name Gyrosigma, which was adopted by 
RapBennorst (Die Siissw. Diat. 1853) but not by other diatomists, who preferred the newer name 
Pleurosigma formed 1852 by W. Smrru, who published the first monograph of the species (Ann. 
Mag. Nat. Hist. 2 ser. IX p. 1). The genus Pleurosigma, as accepted by all diatomists, includes 
forms with a structure of small puncta or alveoli, disposed in transverse rows, which are crossed 
by other rows, either longitudinal, or obliquely decussating. There are no intermediate forms be- 
tween these two types, and I think they may justly be regarded as different genera. For the 
forms with the puncta in transverse and longitudinal rows, I adopt the name Gyrosigma, although, 
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as GRuNow remarks, this name involves a tautology. For the forms with the puncta disposed in 
transverse and oblique rows, I reserve the name Pleurosigma. In Pleurosigma I also include such 
of the forms of the Grunowian genus [hoicosigma, as have the same disposition of the strive as 
the true Pleurosigma. I have also included in Pleurosigma the Donkinize with decussating strie, 
The generic name Staurosigma may be abolished as it was founded in 1860 by Grunow for Ehren- 
bergs Stawroneis Sigma, which is nothing but a frustule of P. Normanii var. fossilis (Perag. Monogr. 
de Pleuros. p. 26). For the few asymmetrical forms of Pleurosigma Donkin proposed in 1858 
(Trans. Micr. Soc. Vol. VI) the generic name Toxonidea. I felt at first inclined to include these 
forms in the genus Pleurosigma, but as such a change would be of little importance and the name 
Toxonidea is so generally in use, I have decided to retain the latter genus. 

Pleurosigma, as here defined, comprises a large number of closely connected forms and is 
not nearly related to any known genus, with the exception of Toxonidea. Among the Naviculee 
some few forms (N. Placenta Enus., N. Quincunx Cu.) have the same disposition of the alveoli, but 
in other respects they are different. The same disposition of the alveoli is found also on the keel 
of Amphiprora gigantea, and in a few Mastogloie. 

All true Pleurosigma-forms are marine. A few are pelagic in their habits. They occur in 
all parts of the world. 

The distinction of species is a matter of difficulty. Grunow has in his monograph (Arct. 
Diat. 1880) used as characteristics for the groups the angle at which the oblique rows of puncta 
cross each other. PrERAGALLO (Monographie du genre Pleurosigma, Diatomiste 1890—91) has adopted 
the same method, which I think cannot well be maintained as a natural arrangement. 
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1. P. Nubecula W. Sm. (1853). — V. narrow lanceolate, not, or slightly, sigmoid, with sub- 
eute ends, L. 0,095 to 0,16; B. 0,016 to 0,o2 mm. Median line straight, central. Transverse and 
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oblique striz equidistant, 20 to 24 in 0,01 mm.; angle about 60°. — P. Nubecula W. Sm. B. D. I 
p. 64 Pl. XXI f. 201. Grun. A. D. p. 52. Per. V f. 26. P. Nub. var. parvula Grun. A. D. p. 52. 
P. Thumii Castr. in Per. p. 14 Pl. V f. 25 (1891). 

Marine: Finmark! North Sea! Adriatic (Grun.), Sumatra (var. in L. 0,14; B. 0,014 mm. 
Striz 26 in 0,01 mm.)! California! 

Var. intermedia W. Sm. (1853). — L. 0,14 to 0,44; B. 0,02 to 0,022 mm. Striz 20 to 22 in 
0;01 mm. — P. interm. W. Sou. B. D. I p. 64 Pl. XXI f. 200. V. H. Syn. p. 116 Pl. XVIII f. 6. 
Per pe toe aye aT 128! 

Marine: North Sea! Port Jackson! 

Var. amphipleuroides Grun. (1867). —. L. 0,13 to 0,3 mm. Striz 24 to 27 in 0,01 mm. — P. 
interm. v. amphipl. Grun. Hedwigia 1867 p. 29. 

Marine: Honduras (Gruv.). 

Var. subrecta Cu. (1880). — L. 0,28; B. 0,022 mm. Transv. and obl. striz 19/,;, 17/,,, 18/9 in 
0,o1 mm. — P. subrect. Cu. A. D. p. 14 Pl. III f. 72. Per. V, 30. P. elongatum var. balearica 
Perrp.,¢ cel. TT £4.22. 

Marine: Greenland! Finmark! Sea of Kara! Balearic Islands! 

Var. mauritiana Grun. (Ms). — L. 0,13 to 0,16; B. 0,012 to 0,013 mm. Transy. and obl. 
striz 22,5 in 0,01 mm. 

Marine: Mauritius (Gruv.). 

There is no difference between P. Nubecula and P. intermedium except in the size. By its 
varieties P. Nubecula is closely connected with P. elongatum. 


2. P. Peragalli Brun. (1891). — V. narrow lanceolate, gradually tapering from the middle 
to the obtuse ends. L. 0,3; B. 0,04 mm. Central nodule small, rounded. Median line straight, 
central. Transverse striz closer than the oblique. Transv. and obl. striz 19/,; (PER), *4/;, (BruN’s 
fig.) im 0,01, anm. — P Perag. BRUN. mn, Per. p. 9 Pl. Ill f..20. D. esp. n. Pl: XX f. 6. 

Marine: Japan, fossil (Bruy.). 

Var. perangusta Cl. — lL. 0,3; B. 0,018 to 0,024 mm. Transv. and obl. striz 1%/,,, 19/1, 
in 0,01 mm. 

Marine: China (Deby Coll.)! Balearic Islands! 

Var. gracilior Cu. — L. 0,18; B. 0,012 mm. Transv. and obl. striz 7/,, in 0,01 mm. 

Marine: China (Deby Coll.)! 

This species seems to be nearest akin to P. subrigidum and P. longum. It has exactly the 
shape of P. intermedium, but the striation is different. 


3. P. ibericum Per. (1891). — V. narrow lanceolate, with slightly rostrate, obtuse ends. 
L. 0,09 to 0,12; B. 0,015 to 0,o2 mm. Median line central, slightly flexuose, curved at the ends. 
Transv. and obl. striz 77/5, */s9 (PER.), 75/,, in 0,01 mm. Median striz less acute. — Pur. p. 8 
Pl, Tit. 12. 

Marine: Balearic Islands! 

4. P. cuspidatum Cu. (1881). — V. broad, lanceolate, scarcely sigmoid, with produced and 
rostrate ends. LL. 0,077 to 0,1; B. 0,022 to 0,025 mm. Median line straight, central. Transv. and 
Ole atts igihe oy, fon) nen eget 10,01 mm. — P. lanceolatum var. cusp.-Cu. N. R. D: p. 5 


EI oy. seRRs. Vi, T.- L6. 
Marine: Firth of Tay! Port Jackson! 


5. P. directum Grun. (1880). — V. rhombic-lanceolate, subacute. L. 0,243; B. 0,04 mm, 
Median line straight, central. Transv. and obl. strie 18,5 in 0,01 mm. Angle 60°. — Grun. A. D. 
p. 53., Cu. M. D. N:o,125., - Pr. V.,f. 29. 

Marine: Antarctic Ocean (GRUN.). 
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6. P. galapagense CL. N. Sp. — V. scarcely sigmoid, lanceolate, tapering from the middle 
to the subacute ends. LL. 0,17; B. 0,046 mm. Median line straight, central. Transv. and obl. strive 
17/,, nm 0,01 mm. Angle about 90°. — Pl. IV f. 16. 

Marine: Galapagos Islands! 

This form is nearly akin to P. nicobarieum, but differs by. the median strive, which are not 
more distant than the terminal. 


od 


7. P. Eudon Panvr. (1886). — V. scarcely sigmoid, lanceolate, tapering from the middle to 
the subacute ends. L. 0,28; B. 0,05 mm. Median line straight, central. Transv. and obl. striz 
13, (on the fig. in Pant.). Ends of the valve with a lunate marking. —- Pant. I p. 30 Pl. XXI 


f190:) Pur) Uist. 
Marine: Hungary, fossil (PANT.). 


8. P. nicobaricum Gru. (1867). — V. scarcely sigmoid, lanceolate, gradually tapering from 
the middle to the subacute ends. L. 0,14; B. 0,035 to 0,o4 mm. Median line central, straight. 
Oblique striz more distant in the middle. Transverse strive coarser than the oblique (15 to 16 in 
O,o1 mm. according to Grun.). Transy. and obl. striz 23/,, in 0,01 mm. (PERAG.). Median oblique 
strie 20, terminal 24 in 0,51 mm. (PErRaG.). — P. validum var.? nicob. Grun. Novara p. 101 PI. I. 
A. f. 20. P. nicobar. Grun. A. D. p. 51. Purr. p. 10 PL IV f. 9. P. affine var. nicob. Grun. in 
VY. H. Syn. Suppl. Pl. C. f. 34, 

Marine: Nankoori, fossil (Gruy.), Belgium (V. H.). 

Var. Sagitta Brun. and Temp. (1889). — V. rhombic-lanceolate. Li. 0,15 to 0,175; B. 0,03 
to 0,036 mm. Median oblique striz 12 to 14, terminal 17 to 20 in 0,01 mm. (Brun.). — P. Sagitta 
Brun. and Tremp. D. foss.. du Japon p. 49 Pl. IX f. 19. Purr. IV f. 13. 

Marine: Japan, foss. (BRUN.). 

Var. hamulifera Brun. (1889). — V. rhomboidal. L. 0,09 to 0,12; B. 0,025 to 0,03 mm. 
Median line central, straight, curved at the ends. Median oblique striz more distant than the 
terminal strize which are at an acuter angle. Transv. and obl. strive ?"/,, (21 to 24 Brun) in 0,01 
mm. — P. hamuliferum Brun. D. foss. du Japon p. 48 Pl. IX f. 5. Purr. p. 138 PL Vf. 31. P. 
nicob. var. indica Prr. IV f. 12. 

Marine: Japan (Brun.), China (Deby Coll.)! Sumatra (Per). 

The original P. nicobaricum greatly resembles my P. galapagense, but according to GruNow 
(A. D.) it is nearly akin to P. affine and the fig. in V. H. Syn. evidently represents a form akin 
to P. Normanu. This is also the case with P. Sagitta Brun. As to P. hamuliferum I have not 
seen Brun’s original specimens, and his description of the striation is incomplete. In Deby’s collec- 
tion I have seen a specimen closely resembling P. hamuliferwm and evidently nearly akin to P. 
Normanii. It closely resembles P. nicob. var. indica Pur. It seems probable that the original P. nico- 
baricum may be identical with P. galapagense, and that P. nicob. Grun. in V. H. Syn., Pur, gra- 
duates into P. Norman. 


9. P. naviculaceum Brés. (1854). — V. not, or slightly sigmoid, lanceolate, acute. L. 0,08 
0,1; B. 0,015 to 0,o2 mm. Median line strongly sigmoid. Median oblique strize more distant than 
the terminal, which are at an acuter angle. Transv. and obl. strie !8/;,, 19/,7, 2°/;,. — P. navic. Brus. 
Mém,; de, la Soc. du Cherb. 1854 f. 7 (Grun: A.D. pi 51. V. A Synz Suppl: Pl Cit 35.) P: 
transversale W. Su. B. D. IL p. 96 (1856). P. japonicum Castr. D. Challenger Ex. XXIX f. 14. 

Marine: North Sea! Mediterranean! Ceylon! Java! Labuan! 

Forma minuta, L. — 0,05; B. 0015 mm. Transv. and obl. striae 22/59. 

Marine: Sumatra! Bab el Mandeb.! 


10. P. hungaricum Brun. and Cu. (1889). — V. broadly rhomboidal, slightly sigmoid, acute. 
L. 0,1 to 0,13; B. 0,045 to O,o6 mm. Median line strongly sigmoid. Central nodule orbicular. 
Median oblique strie forming a larger angle than the terminal, which are more acute. Transyv. 
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and obl. striz 18/,,; (79/,, Perc.) in 0.01 mm. — Brun. and Temp. D. foss. du Japon p. 48 Pl. TX 
ROM, ‘Pris tp PPI TV' £. 14: 
Marine: Hungary, Kekké! Japan (Brun.). 


11. P. pelagicum Perr. (1891). — V. scarcely sigmoid, lanceolate, acute. L. 0,16 to 0,173 
B. 0,023 to 0,025 mm. Median line strongly sigmoid. Median oblique striv not more distant than 
the others. Transv. and obl. strive ?'/,5, 72/5. Angle about 65°. — P. acutum var. australica and 
P. pelagicum Perr. p. 7 Pl. III f. 3. 

Marine (pelagic.): Bay of Bengal! Java (Deby Coll.)! 

This species was mistaken by me for P. acutum var. austral., which is more like the fig. 2 
Pl. III in Perr. Monograph. It seems nevertheless akin to P. acutum, and to be related to that 
species as P. naviculaceum is to P. Normanii. 


12. P. lanceolatum Donk. (1858). — V. scarcely sigmoid lanceolate, with slightly pro- 
tracted acute ends. L. 0,08 to 0,1; B. 0,023 to 0,025 mm. Median line flexuose. ‘Transv. and obl. 
strie equidistant 20 to 22 in 0,01 mm. Angle about 60°. — Donk. T. M. 8. 1858 p. 22 Pl. III 


f. 4. Groun. A. D. p. 53. Perr. p. 12 Pl. V f. 14. P. transversale 6 Rover M. J VI p. 25 Pl. II 
fi PP! estuarw Pur. V. f. 13? 

Marine: Coasts of Scotland and England! 

Var. tahitensis Grun. (1880). — L. 0,118; B. 0,016 mm. Striz 22 in 0,01 mm. — P. lane. 
var. taut. Grun. A. D. p. 53. 

Marine: Tahiti (Gruv.). 

The median strize of P. lanceolatum are a little more distant than the terminal, which 
points to an affinity with P. naviculaceum. On the other hand it is nearly related to P. estuarii, 
into which species it seems to graduate. 


13. P. marinum Donk. (1858). — V. very slightly sigmoid, lanceolate, with obtuse ends. 
L. 0,11 to 0,18; B. 0,02 to 0,03 mm. Median line undulating, excentric towards the ends. Central 
nodule rounded. Transy. and obl. striz 2/,,, 23/29, 2*/o3, 2°/., (Barbados). — Donk. T. M. S. VI 


p 22 Pl Wit 3. Per. Df 11. P. mar. var. Anidllarum Per. p. 8 PI. Ulf. 19.\.P. mar. var. 
barbadensis Grun. A. D. p. 50. 

Marine: Coasts of England and Scotland! Port Jackson! Labuan! Barbados! 

Var. dtalica Pur. (1891). — L. 0,3 to 0,32; B. 0,o68 mm. Central nodule quadrate. Transv. 
amd Oblrstrics °/70(Prr.), 18/. (eer), 2, 5/,,. — FL, wal. Per. p. 8 Pl. Tl f. 10. 

Marine: Gulf of Naples! Adriatic! 


14. P. Clevei Gruy. (1880). — V. slightly sigmoid, very narrow, with attenuate ends. L. 
0,14 to 0,21; B. 0,0095 to 0,01 mm. Median line central. Transy. and obl. striz 2%/,, in 0,01 mm. 
“Grunt; Ad Di pys20PL Tit 70) Pers Viz.) 17), 18. 

Marine: Sea of Kara (Gruv.). 

Var. sibirica Grun. Ms. — V. gradually tapering from the middle to the subacute ends. L. 
0,2; B. 0,011 mm. Transy. and obl. striz 28 in 0,01 mm. 

Marine: Cape Wankarema (GRUN.). 

Var. cornuta Grun. Ms. — V. narrow lanceolate, attenuate into long narrow beaks. L. 0,12; 
B. 0,0075 mm. Transv. and obl. striz 25 in 0,01 mm. 

Marine: Coast of Northumberland (Grwn.). 

Var. fossilis Brun. (1891). — Similar to var. cornuta. I. 0,2; B. 0,015 mm. Transv. and 
obl. striz ?5/,. in 0,01 mm. — Prr. p. 13 Pl. V f. 19. 

Marine: Japan, fossil (Brun.). 


15. P. delicatulum W. Sm. (1852) — V. narrow lanceolate, slightly sigmoid, gradually ta- 
pering from the middle to the acute ends. L. 0,15, to 0,28; B. 0,02 to 0,03 mm. Median line 
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slightly excentric towards the ends. Transy. and obl. striz 25 in 0,01 mm. — P. delic. W. Sm. 
Ann. Mag. Nat. H. [2| IX p. 6 Pl. J £ 5. .B.D. Lp. 64 Pl. XXIf. 202; Pari pga PIV 2.20 ta22. 

Brackish water: North Sea! Caspian Sea (Grun.), Red Sea (Grun.)! Massachusetts! Hondu- 
ras (GRUN.). 


Var. obtusiuscula Grun. Ms. — More obtuse. L. 0,165; B.0,0195 mm. Strive 22,5 in 0,01 mm. 

Marine: Granton Quarry (GRUN.). 

Var. africana Grun. (1879). — L. 0,18 to 0,19; B. 0,014 to 0,018 mm. Transv. and obl. striz 
23/,, in 0,01 mm. — GrRoun. in CL. M. D. Nio 197. 

Brackish water: South Africa! 

Var. americana CL. — L. 0,28; B. 0,02 mm. Transv. and obl. striz 19 in 0,01 mm. 


Brackish water: Quincy, Mass.! 


16. P. elongatum W. Sm. (1852). — V. slightly sigmoid, elongated, gradually attenuate to 
the acute ends. L. 0,13 to 0,38; B. 0,024 to 0,03 mm. Median line central, slightly sigmoid. 
Transv. and obl. strize 18/),, 19/15, 2/12, 2/ig, 219 In 0,01 mm. — W. Sm. Ann. M. Nat. H. [2] IX 
p-6 Pl If. 4 B.D. I, PL XX f. 199. Purr. III f. 5 to 8.’ P. angulatum var. elongat. V. H. Syn. 
p- 115 Pl. XVIII f. 7. P. elongatum var. gracilis Grun. Casp. Sea Alg. p. 115 Pl. II f 7. Pur. 
Lf. 20; 21. 

Brackish water: Spitsbergen! North Sea! Atlantic coast of North America! Mediterra- 
nean Sea! Adriatic! Java! Sumatra! China! Tahiti! Halle in Saxony! Baltic! Caspian Sea (Grun.) 
Médoc (PER.). 


re iGy wilescens (RUN. = V. Vv n w, ve 7 si I ol ) 1 eu ends. - U,204 5 

Va gra cal seen GRUN 1880 er’ arro g ntly n d Ww th acute d L 0 ; 

B. 0,016 mm. Median line central. Transv. and obl. strize 185) in 0,01 1900 001) 8 Ich racilescens 
(16.5 ’ ty 


Grun. As D!"p!'50." Par p. (7 Pl Tek. 9: 

Marine: Seychelles (Grun.). 

P. elongatum is very nearly akin to P. delicatulum, but the transverse strive are a little 
closer than the oblique and it has a perfectly central median line. Still these characteristics 
seem not to be constant, as I have forms of the shape of P. delicatulum with the striation of P. 
elongatum (specimens from Java and Sumatra have the form of P. delicatulum and transv. obl. 
Strice 20 4a) 

Var. fallax Grun. (1880). — V. gently sigmoid, narrow linear or lanceolate. Li. 0,1 to 0,17; 
B. 0,022 to 0,024 mm. Median line sigmoid, central. Transv. and obl. striz ?3/,,, 74/5, 73/5, in 
0,o1 mm. — Grun. A. D. p. 50 Pl. III f. 66. Per. II f. 23. 

Marine: Finmark, Sea of Kara (Grun.), Sumatra (Deby coll.)! 

Specimens from Sumatra are much more narrow than the fig. in A. D. and resemble greatly 
P. delicatulum, but have the median line perfectly central. 

Var. kariana Grun. (1880). — L. 0,2 to 0,21; B. 0,02 to 0,022 mm. Median line perfectly 
central. Transv. and obl. striz ?°/,5, 73/,) in 0,o1 mm. — P. delic. var.? kariana Grun. A. D. p. 50 
Pl. Ill f. 69. P. karcanum Perr. p. 6. 

Marine: Sea of Kara (GRUN.). 

This form connects P. elongatum with P. longum. 


17. P. longum Cr. (1873). — V. narrow, linear-lanceolate, slightly sigmoid, with acute 
ends. L. 0,18 to 0,3; B. 0,018 to 0,021 mm. Median line central. Transv. and obl. striz 1%/,;, 
20 gs 24/9: mt 0,01. mm. — Ci.D..of Arct. Sea ip. 19° Pl IT tt SGN PAC Ds pee? Weleea elena cat 
Per. IT f. 2. 

Marine: Greenland! Spitzbergen! 


Var. americana Perr. (1891). — V. narrow lanceolate, with acute ends. L. 0,35 to 0,4; B. 
0,02 to O,o25 mm. Median line very slightly excentric at the ends. Transy. and obl. strive '8/,, 
(PEr.) 17/,; in 0,01 mm. — P. decorum var. americ. Pr. p. 5 Pl. I f. 9. 


Marine: Connecticut! 
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Var. inflata Per. (1891). — V. lanceolate, sigmoid, acute. L. 0,32: B. 0,04 mm. Transv. 
and. obl. strive 1%/,, in 0,01 mm. — P. decorum var. infl. Per. p. 5 Pl. I f. 10. 
Marine: Corsica (PER.). 


18. P. kerguelense Grun. (1880). — V. linear, elongated, slightly sigmoid, with obtuse ends. 
L. 0,27 to 0,38; B. 0,023 to 0,026 mm. Median line central, slightly sigmoid. Ends of the valve 
with a lunate marking. Transv. and obl. striew '°/,, in 0,01 mm. — Grun. A. D. p. 49. Perr. II f. 1. 
Margine: Kerguelens Land! 


19. P. subrigidum Grun. (1880). — V. linear, gently sigmoid, with obtuse ends. L. 0,29 
to 0,32; B. 0,028 to 0,03 mm. Median line central, shghtly sigmoid at the ends. Transv. and obl. 
Sumi ol. (GBUN) 29/,..75/,.. — GRUN. A. D. p. 49° Per. Il fs. 

Marine: North Sea! Mediterranean Sea! Sumatra (Deby coll.)! 

All the above species from P. Clevei to P. subrigidum form a closely connected series. 
P. subrigidum is, by its striation and the excentricity of the median line towards the ends, con- 
nected with P. speciosum. 


20. P. salinarum Grun. (1878). — V. linear to narrow lanceolate, slightly sigmoid, obtuse. 
L. 0,104 to 0,13; B. 0,015 to 0,017 mm. Median line central, slightly sigmoid. Central nodule 
elongated. Transy. and obl. strize *?/,;, 28/4¢, 74/97, ?°/o3. — P. delicatulum var. salin. GRruN. Casp. Sea 


Alg. p. 116. P. sal. Grun. A. D. p. 54. Per. VI f. 16. 

Brackish water: Sweden, Lysekil! Kissingen (Grun.), Caspian Sea (Grun.), Bengal! Sumatra! 

Var. pusilla Grun. (1880). — L. 0,074 to 0,094; B. 0,012 to 0,018 mm. Transy. and obl. 
strie 23/,., 73/,,. — P. pusillum Grun. A. D. p. 54. Pur. VI, f. 15. 

Fresh water: Bengal (Gruv.). 

Var. paradoxa Prr. (1891). — L. 0,044; B. 0,017 mm. Transv. and. obl. striz 18/.), 19/5, in 
0,o1 mm. — P. parad. Per. p. 16 Pl. VI f. 13. 

Marine: Connecticut, Morris Creek (Pxr.). 


21. P. prelongum Ci. N. Sp. — V. linear, slender, slightly sigmoid, with obtuse ends. 
L. 0,3 to 0,4; B. 0,03 to 0,035 mm. Median line central, slightly sigmoid. Transv. and obl. strice 
OTe ae tom nm — Part il PL tt. 2° 

Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Elephanta, Bombay (Grove coll.)! 

This large form, widely distributed in the Arctic Seas, may be P. Longine W. Sm. (Bright- 
well; M. J. VII p. 180 Pl. IX f. 7, 1859. Purr. VIII f. 3) from the arctic regions. At least the 
outline and the median line are exactly similar. I know of no arctic form agreeing with the de- 
scription of BriGHTWELL. PERAGALLO believes that P. Longine may be a form of P. robustum, but 
the latter species occurs only in warmer seas and has an excentric median line. 


22. P. rigidum W. Sm. (1853). — V. linear lanceolate, almost straight, with truncate ends. 
L. 0,3 to 0,36; B. 0,04 to 0,054 mm. Median line central. Transv. and obl. striz '/,,, 19/5), ?°/o), 
in 0,01 mm. — W. Sm. B. D. I p. 64 Pl. XX f. 198. V. H. Syn. Pl. XIX f. 3. Pur. VI f. 4 to 6. 

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Samoa! West Indies! Colon! 
Magellhaéns Straits! 

Var. gigantea Grun. (1860). — More lanceolate, with obtuse ends. LL. 0,44; B. 0,068 mm. 
Median line very slightly undulating, central, frequently bordered by a row of small dots. Transv. 
and obl. striz 17/,,, 3/o9, 18/45 in 0,01 mm. — P. gigantewm Grun. Verh. 1860 p. 558 Pl. VI f. 1 
A. D. p. 53. Pr. VI f. 2. P. validum Shadb. T. M. S. II p. 16 Pl. I f. 8 (1854)? 

Marine: Java! Philippines! Samoa! 

Var. incurva Brun. (1891). — V. strongly sigmoid. — Prr. p. 15 Pl. VI f. 7. 

Marine: Japan, fossil (Brun). 
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23. P. Grimdleri Grun. (1880). — V. lanceolate, gently sigmoid, gradually tapering to the 
subacute ends. L. 0,36 to 0,46; B. 0,062 to 0,072 mm. Median line slightly sigmoid, central. Transv. 
and obl. striz 17/,, in 0,01 mm. — Grun. A. D. p. 54. Per. p. 15 Pl. Viif. L 

Marine: Campeachy Bay (Grun.). 

This species is according to PERAGALLO nothing but a variety of P. rigidum. It seems me 
to be more nearly related to P. strigosuwm. 


24. P. australe Grun. (1867). — V. linear, lanceolate, sigmoid, with obtuse ends. L. 0,08 
to 0,11; B. 0,017 mm. Median line central, sigmoid. Central nodule large, rounded. Median striz 
more distant than the terminal. Transy. strive 21 to 23 in 0,01 mm.; obl. striz 18 to 20 in the 
middle and 20 to 23 in 0,01 mm. at the ends. — Grun. Novara p. 21 Pl. I f. 18. A. D. p. 51. 
Per. IV f. 24 to 27. P. estuari var. Cl. D. of Java II f. 19. P. equatoriale Cl. M. D. N:o 145, 
146, 1878. P. inflatum Suaps. T. M. S. IT p. 16 Pl. I f. 9 (1854)? 

Marine (pelagic): Balearic Islands! Sumatra! Java! New Zealand (Grun.). 

P. australe is very nearly connected with P. naviculaceum and with P. Normanit. 


25. P. Normanii Raxrs (1861). — V. gently sigmoid, lanceolate, with subacute ends. L. 0,13 
to 0,22; B. 0,027 to 0,os6 mm. Median line sigmoid, central. Transv. striz 19 to 21 in 0,01 mm. 
Obl. striz 17 to 18 in the middle and 20 to 21 in 0,01 mm. at the ends. — Ralfs in Pritch. Inf. 


p. 919. P. affine Grun. A.D. p. 51 (1880). V. HH. Syn. Pl XIVELIL £. SF Per WY 15,3! LP yafine 
var. Norm. Per. IV f. 6, 7. 

Marine: Spitsbergen! Davis Strait! North Sea! Mediterranean Sea! Red Sea! Java! Sumatra! 
Samoa! Atlantic coast of North America! Colon! 


Var. fossilis Grun. (1880). — L. 0,15 to 0,22; B. 0,03 to 0,035 mm. Transy. strive 17 in 0,01 
mm. Obl. striz 13 in the middle and 16 to 17 in 0,01 mm. at the ends. — P. affine var. fossilis 


Grun. A. D. p. 51. Per IV f. 16 to 18. P. virginiacum H. L. Surru (accord. to Perag.). P. estuari 
var. intermedia Grun. Novara p. 102. P. neogradense Pant. III Pl. XXI f. 315 (1893)? 

Marine (fossil): Virginia! Nankoori (Grun.). 

Var. marylandica Grun. (1880). —- Rhomboidal-lanceolate, acute. L. 0,24 to 0.28; B. 0,03 to 
O,o44 mm. ‘Transv. strie 14 to 18 in 0,01 mm. Obl. strize 13 to 17 in 0,01 mm. in the middle 
and closer at the ends. — P. affine var. maryl. Grun. A. D. p. 51. Per. p. 10 Pl. IV f. 15. 

Marine (fossil): Nottingham, Maryland! 

P. Normanii is one of the most common species, and connected with P. australe and P. stri- 
gosum, which latter has the same shape, and from which it may be distinguished by its median 
oblique striz, which cross each other at the angle of 90° and become acuter towards the ends. It 
would be advisable to unite into one species P. naviculaceum, P. australe and P. Normanii. PERAGALLO 
mentions a form called P. affine var interrupta (Pl. IV f. 1, 2) which has an excentric median line. 
This form, as well as the specimen fig. 4, seems to me to be more akin to P. decorum var. dalmaticum. 


26. P. angulatum Quekertr (1848). — V. rhomboidal-lanceolate, angular in the middle, with 
acute ends. L. 0,17 to 0,36; B. 0,036 to 0,o5 mm. Median line central, slightly sigmoid. Central 
nodule small, rhombic. Transv. and obl. strive equidistant 18 to 22 in 0,01 mm. Angle 60°. — 
Navic. angulata Quux. on the microscope p. 438 Pl. VILL f. 4 to 7 (according to W.Sm.). P. angu- 
latwn ‘W. Sm. B.D. Ip: 65 Pl) XXL f 205. .,V. H. Syn. p..115,Plk XVI £2 to 4.. Per, Viiss 
to 5. Nav. Thuringiaca Kirz. (according to GRuNow). 

Marine: North Sea! Barbados! 

Forma wndulata Grun. (1880). V. with slightly undulate margins. — Grun. A. D. p. 51. 
Per. Ply Vi t.0¢ 

Marine: Bohuslin, Sweden! Belfast (Per.). 
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Var. quadrata W. Sm. (1853). — V. rhomboidal, broad, slightly sigmoid. L. 0,19; B. 0,048 mm. 
Median line central. Central nodule small, elongated. Transy. and obl. strize !°/;, in 0,01 mm. — 
P. angulatum W. Sm. Ann. M. Nat. H. [2] IX p..7 Pl. I f. 7 (1852). P. quadr. W. Sm. B: D. I 
p. Go Peet. 204) Pera Viti7; 18.) Pxang. vars quedt: ' Non heiSyn., pi 115;-Pl. XVII. fe 1. 

Marine: North Sea! 

Var. strigosa W. Sm. (1852). — Lanceolate, slightly sigmoid, gradually tapering to the sub- 
acute ends. L. 0,15 to 0,28; B. 0,03 mm. Transy. and obl. strive equidistant, 18 to 22 in 0,01 mm, 
Angle about 60°. — P. strigosum W. Sm. Ann. M. Nat. H. [2] IX p.7 Pl If 6. B.D. Ip. 64 
Peete) sont 205, “Pers V fl, 2. “Pang. var:*strig. “VE Syn. p. 115 Pi. KIX f. 2: 

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Ceylon! Java! South Africa! 
Brazil! Florida! 

Var. finmarchica Cu. (1884). — Gently sigmoid, more obtuse. Median line excentric towards 
ime ends. i 0,17 to 0,2, 6.0.03 mm. Transv. ‘and “obl’’ strict 19/7.9°18/, 7 in O\a1 ‘mm. “—" P.Wors 
mani Cu. A. D. p. 14. Grun. A. D. p. 52 Pl. Il f. 67. P. Finm. Grun. Franz Josephs Land 
D. p. 105 (53). 

Marine: Finmark! 

Var.? convexum Grun. (1880). — V. very convex. L. 0,225; B. 0,02 mm. Median line some- 
what excentric at the ends. Transv. and obl. strie ?°/,, in 0,01 mm. — P. strig. var.? convexa 
Grun. A. D. p. 50. 

Marine: Puerto Caballo (Grun.). 


27. P. minutum Grun. (1878). — V. lanceolate, gently sigmoid. L. 0,05 to 0,065; B. 0,011 
to 0,014 mm. Median line nearly central. Transv. and obl. strize %8/,,, 27/4., 27/9 in 0,01 mm. 
—- Grun. in Cl. M. D. 136. Icon. n. Pl. IV f. 19. P. estuart var. minuta Grun. A. D. p. 52. 
Fer. Wt. 15. 

Brackish and marine: Sweden (Malmé! Lysekil, Grun.), Caspian Sea (Grun.), Balearic 
Islands (Per.). 

This little form was placed by Grunow in the vicinity of P. @stuari, with which it seems 
to me not to have any close relation, as it differs by its non-rostrate ends, the nearly central me- 
dian line, and the finer striation. It may perhaps be a dwarf-form of P. angulatum (strigosum). 


28. P. (Rhoicosigma) Stuxbergii Cr. and Gruy. (1880). — V. narrow, lanceolate, gently 
sigmoid, acute. I. 0,19 to 0,38; B. 0,028 to 0,032 mm. Median line central. Central nodule small, 
rhomboid. Transv. and obl. striz 73/,,, >4/,,, 25/,, in 0,01 mm. — A. D. p. 54 PI. IV f. 74. Grun. 


Franz Josephs Land D. p. 105 (53) Pl. I f. 56. Per. VI f. 9, 10. 

Marine: Franz Josephs Land (Grun.), Sea of Kara! Cape Wankarema! 

Var. minor Grun. (1884). — L. 0,08 to 0,11; B. 0,016 to 0,017 mm. Transy. and obl. striz 
47. mn 0,01 mm. — GrRun. Franz Josephs Land D. p. 105 Pl. I f. 57. Per. VI f. 11. 

Var. rhomboides Cu. (1880). — V. rhomboid-lanceolate, acute. IL. 0,085 to 0,135; B. 0,02 to 
0,03 mm. Median line central, almost straight. Transy. and obl. striz ?/,,, ?°/,,, 7*/); in 0,o1 mm. 


arr. rhombd. Cn) AID. p. 14°54, PL. WV £73)" Pers VI f. 14. 
Marine: Sea of Kara! Cape Wankarema! 


Var. latiuscula Per. (1891). — V. lanceolate, slightly sigmoid, with somewhat obtuse ends. 
L. 0,16; B. 0,026 mm. Transy. and obl. strie %/,, in 0,01 mm..— P. latiwsculum Per. p. 15 
Pls Vl tal. 


Marine: North Sea (Per.). 

P. Stuaxbergii, remarkable for its very fine oblique striz, is not related to P. delica- 
tulum, but to P. acutum. The var. rhomboides seems to connect it with P. angulatum v. 
stvigosa. 
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29. P. Brunii Cr. (1891). — V. linear, strongly sigmoid, suddenly attenuated to the acute 
ends. LL. O,42 to 0,45; B. 0,31 to 0,033 mm. Median line central. Central nodule small. Trans- 
and oblique strize ?7/,, in 0,01 mm. — Perr. p. 16 Pl. VI f. 8. 

Marine (pelagic): Bay of Bengal! Java! 


30. P. javanicum Grun. (1878). — V. narrow, lanceolate, gently sigmoid, acute. L. 0,125 
to 0,144; B. 0,019 to 0,o22 mm. Median line nearly central in the middle, excentrie towards the 
ends. Transv. and obl. striz equidistant, about 28 in 0,01 mm. P. angulatum var. jav. GRUN. 


in Cl. M. D. 145. P. gavanicum Grun. A. D. p. 52 (1880). Per. V f. 10. 

Marine (pelagic): Java! China! 

This species has the outline of P. strigosum, but is thinner (dry, yellowish) and more acute. 
It is most nearly akin to P. acutum. As P. hyalinum, Grunow describes in A. D. (p. 52) a similar, 
pelagic form from Triest (LL. 0,085; B.0,0105 mm.), the striation of which is too delicate for measuring. 


31. P. acutum Norm. (1861). V. lanceolate, gently sigmoid, acute. L. 0,24 to 0,3; B. 
0,02 to 0,028 mm. Median line sigmoid, very excentric towards the ends. Transv. and obl. strive 
72 fo or 2/0940. 0,01 mm. — Norm. Pritch. Inf. p. 920. Per: TIT f. 1, 4. Po acutiun var ausiral- 


asicum GruN. in Cl. M. D. 286 (1882). 

Marine (pelagic): Europe (Norm.), Croisic (Per.), Java (Deby Coll.)! St Vincent, Australia! 
Yeddo Bay (Brun Coll.)! 

This species is nearly akin to P. javanicum and P. Stuxbergi, from which latter it differs 
by its less acute oblique strive and the excentricity of its median line towards the ends. The fig. 2 
in PERAGALLO’s monograph has the outline and median line of P. Stuxbergu, but the striation of 
P. acutum. The fig. 3 in the same monograph is another, allied form, described here as P. pelagiucum 
Per. and formerly mistaken by me for P. acutum var. australasicum GRrun., which latter now seems 
to me to be identical with P. acutum. 


32. P. (Rhoicosigma?) maroccanum Cx. (1891). — V. narrow, lanceolate, gently sigmoid, 
gradually attenuated to the acute ends. . 0,2 to 0,3; B. 0,02 to 0,037 mm. Median line some- 
what excentric, sigmoid. Transv. and obl. strive '/,,, 2°/;, in 0,o1 mm. Angle about 70°. — Rhoico- 


sigma maroce: Per. p. 82 Pl! TX 'f. 22: 
Marine: Marocco! Gulf of Naples! 
This form is doubtful as a species and requires further examination. 


33. P. westuarii Bris. (1849). — V. lanceolate, gently sigmoid, with slightly rostrate ends. 
L. 0,07 to 0,08; B. 0,017 mm. Median line more sigmoid than the valve, excentric. Transy. and 
obl. strive equidistant, 19 to 21 in 0,01 mm. — Navic. est. Kiva. Sp. Alg. p. 890. P. est. W. Sm. 
B.D. I p..65 Pl. XXXI f., 275. Grun,,A. D..p. 52... Per, p. 12 PheWif. lito 13.) uP. candidiuem 
Scuum. Preuss. D. IJ Nachtr. Pl. Il f. 57 (1867). P. angulatum var. est. V. H. Syn. p. 115 
Bl. xX VI tf. 8: 

Marine: North Sea! Adriatic (Grun.), Caspian Sea (Grun.), California! 

This species has the striation of P. angulatum but, by the flexure of the median line, seems 
to be nearer akin to P. lanceolatum. 


34. P. latum Cr. (1880). — V. rhomboid-lanceolate, slightly sigmoid, gradually tapering to 
the subobtuse ends. LL. 0,074 to 0,085; B. 0,02 mm. Median line slightly sigmoid, excentric towards 
the ends. Transv. and obl. striz **/,, in 0,01 mm. — Ct. A. D. p. 14, 51 Pl. IIL f. 68. 

Marine: Finmark! California! 

This form requires a closer examination. 


35. P. rhombeum Grun. (1880). — YV. rhomboidal, sigmoid, often angular in the middle, 
and with obtuse ends. I. 0,12 to 0,26; B. 0,03 to 0,o7 mm. Median line strongly sigmoid towards 
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the ends. Central area rather large, irregularly rhomboid. Transyv. and obl. striee 17/,,, '8/,,, !%/,;, 
Wg, 1% in 0,01 mm. — P. quadratum var.? rhombeum Grun. A. D. p. 50. P. rhomb. Pur. II 
ft 13)" 14. 
Marine: Java! Labuan! Port Jackson! Aukland (Grun.), Samoa! China! Oakland, California! 
P. rhombeum greatly resembles P. quadratum and angulatum, but differs by the more ex- 
centric median line and the coarser striation. 


36. P. obscurum W. Sm. (1852). — V. narrow linear, with unilaterally narrowed and 
rounded ends. LL. 0,09 to 0,15; B. 0,01 mm. Median line strongly asymmetrical, near the ends 
close to the curved margin. Transy. and obl. strive equidistant, 25 (Per.) to 29 (W. Sm.) in 0,01 
mma) Wi ome Amn. M., Nat.H:.[2) 1X p.8 Pl Lf, 11. B. D. I p..65, Pl. XxX. 206:.. Pers I 
f. 14, 15. P. macilentum Perr: p. 13, Pl. V f. 24 (1891). 

Marine: England (W. Sm.), Balearic Islands (Per.). 

Var. barbadensis Cu. IL. 0,14 to 0,18; B. 0,015 mm. Transv. and. obl. strie 1/,,, 2°/,, 
in 0,01 mm. 

Marine: Barbados! 


37. P. (Rhoicosigma) faleatum Dovx. (1861). — VY. linear, with unilaterally narrowed and 
rounded ends. L. 0,15 to 0,18; B. 0,015 mm. Median line flexuose in the middle, strongly ex- 
centric, following the curved margins of the ends. Striz fine, oblique. — Donk. M. J. I p. 7 PL I 
f. 1. Rhoic. falcat. Grun. Hedw. VI p. 20 (1867). Per. IX f. 25, 27. 

Marine: Northumberland (Donk.). 

Doubtful; specimens in Grove’s collection are Gyrosigma arcticum Cu. 


38. P. (Rhoicosigma?) incertum Per. (1891). — V. slender, sigmoid, acute. L. 0,33; B. 
0,019 mm. Median line slightly sinuose, very excentric towards the ends. Transy. and obl. striz 
19, in 0,01 mm. — Per. p. 32 Pl. IX f. 21. 

Marine: Atlantic coast of North America! 


39. P. (Rhoicosigma) Weissflogii Grun. (1880). — V. linear, with unilaterally narrowed 
and rounded ends. L. 0,118 to 0,134; B. O,o1s8 to 0,o19 mm. Median line excentric, and strongly 
sigmoid, closely following the curved margins for a considerable distance. Median oblique strie 
cross each other in an angle of 90°; the terminal more acute. Transy. and obl. strive ?'/,, in 0,01 
mm. — Rhoic. Weissfl. Grun. A. D. p. 54. Per. IX f. 23, 24. 

Marine: Seychelles (V. H. coll.)! 


40. P. umbilicatum Cr. N. Sp. — V. linear, with unilaterally rounded and very slightly 
rostrate ends. L. 0,065 to 0,10; B. 0,015 mm. Median line strongly sigmoid, for a long distance 
closely following the convex margin of the valve. Central area unusually large, transverse and 
rounded. Transv. and obl. strive equidistant, 22 in 0,01 mm. — PL. IV f. 22. 

Marine: Labuan! 

This species is in form nearest to P. Weitssflogu, but differs by the large area, and the 
close striation. 


41. P. Exsul Ci. N. Sp. — V. linear-lanceolate, gently sigmoid, with subacute ends. L. 0,18; 
B. 0,018 mm. Median line strongly sigmoid and excentric, enclosed between two longitudinal lines. 
Central nodule small, rounded. Transy. and obl. strize ??/,, in 0,o1 mm. — Pl. IV f. 17. 

Marine: Gulf of Naples (Deby Coll.)! 

This species, of which | have seen only one specimen, has the outline of P. formosum, but 
has much closer striation, and longitudinal lines close to the median line. 
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42. P. (Donkinia) carinatum Donk. (1858). — V. very convex, unilaterally tapering from 
the middle to the acute ends. L. 0,1 to 0,13; B. 001 to 0,018 mm. Median line almost diagonal in 
the middle and then closely following the convex margins. Transv. and obl. strie 1/,,, 2"/4) in 
0,o1 mm. — Donk. T. M. 8. VI p. 23 Pl. III f. 5. Donkinia car. Rawr in Pritch. Inf. p. 921 
(1861). Per. IX f. 6. i 

Marine: Sea of Kara! Davis Strait! North Sea! Balearic Islands! Japan, fossil (Brun coll.)! 


43. P. speciosum W. Sm. (1852). — V. linear, with unilaterally rounded ends. L. 0,18 to 
0,27; B. 0,023 to 0,025 mm. Median line strongly excentric towards the ends. Transy. and obl. 
strize: 18/165 19/y990 fag Oe! 24g IN O;0] mmsic- W.SmisAnn Mag. N. His(i2ipdlee pt6 BE Tf. 3. 
By Dil p63 Plo OX fh 97 a ePer seks 18etogi6. 

Marine: North Sea! Mediterranean Sea! Red Sea! Java! Sumatra! Labuan! China! Port 
Jackson! Barbados! 

Var. gracilis Per. (1891). — More narrow. L. 0,25; B. 0,015 mm. Transv. and obl. striz *°/,, 
in 0:01 mms (entpo 22)" dl ee 19: 

Marine: Sumatra (Per.). 

Var.? Javanica Per. (1891). — L. 0,07; B. 0,02 to 0,23 mm. Transy. and obl. strize 79), an 
0,01 mm. — Per. p. 6 Pl. II f. 17, 18. 

Marine: Java, Sumatra (Per.). 

Var.? abrupta Per. (1891). — Same as var. javanica, but with obliquely truncate ends. — Per. 
p:-6, Ei UT ¢. oar 

Marine: Java, Sumatra (Per.). 


Var. mediterranea Grun. (1880). — Linear, with unilaterally rounded ends. LL. 0,21 to 0,32; 
B. 0,018 to 0,026 mm. Median line strongly excentric, coincident for a considerable distance with 
the convex margin. Transv. and obl. striz 165/),,, 18/,,, 16§/,, in 0,01 mm. — P. obscurum var. medit. 


Gun, UA. 1D. 9349. | Per. All dato. 

Marine: Mediterranean Sea! Seychelles (Grun.), Java! 

Var. pulchra Grun. (1860). — V.and median line as in var. medit. L. 0,3 to 0,6; B. 0,023 
to 0,o4 mm. Transyv. and obl. striz '%/,5, 14/1), 12/:4;9)%s5 1m .0jo1mm.— F..pulehr. Gru, Verh: 
1860p. boo PI. Vivi. «2, Per: shar. 3: 

Marine: North Sea! Red Sea (Grun.), Java! Sumatra! 

Var.? tortuosa Cu. (1881). — V. lanceolate, slightly sigmoid, with unilaterally rounded ends. 
L. 0,076; B. 0,012 to 0,018 mm. Median line strongly sigmoid and very excentric. Transv. and 
obl. strize 22/5, in 0,01 mm. += 'P.\tort. Cn. NR SDS PL. Ie 6) Ber Wipe 2: 

Marine: Balearic Islands! 


44. P. majus Grun. (18380). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends, slightly sigmoid. L. 0,2 to 0,4; B. 0,024 to 0,052 mm. Median line nearly straight 
in the middle, excentric towards the ends. Oblique strive form in the middle of the valve an ob- 
tuser angle than on other parts of the valve. Transv. and obl. strize '°/,,,; (GruNn.) "/,3, 1/14, 
18/5, %/,3 in Ojo1 mm. — P. spectosum var.? major Grun. A. D p. 49. P. affine var. interruptum 


Prr..Pl. TV £ 1 to 3. Pl majus con nesPl. TY Beato 


Marine: Mediterranean Sea! Sumatra! 


45. P. Heros Cri. N. Sp. — V. lanceolate, slightly sigmoid, gradually tapering from the. 
middle to the obtuse ends. L. 0,4; B. 0,085 mm. Median line straight, somewhat excentric towards 
the ends. Transyv. and obl. striz ™/;, in 0,o1 mm. — Pl. IV f. 20. 


Marine: Macassar Straits (Grove’s Coll.)! 

This form is closely allied to P. majus, being somewhat broader. The strize are coarser and 
in the same direction in the middle as elsewhere. It is also nearly akin to. P. formosum v. longis- 
sima, which is more sigmoid and has a more excentric median line. 
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46. P. formosum W. Sm. (1852). — V. narrow, linear-lanceolate, gently sigmoid, gradually 
and unilaterally narrowed towards the ends. IL. 0,14 to 0,53; B. 0,02 to 0O,o5 mm. Median line 
sigmoid, excentric, generally for a considerable distance coincident with the convex margin. Oblique 
striz crossing each other at an angle of 90°. Transv. and obl. strive /,,, 18/),, 2°/;, in 0,01 mm. — 
W. Sm. Ann. M. Nat. H..[2] 1X p.5 Pl. Lf 1. B. D. p. 63 Pl. XX f. 195. Grun. A. D. p. 48. 
V..H. Sym p. 116 Pl. XIX f. 4. Per. If. 3 to 5. P. australicum O. Wirt. Mus. Godeff, p. 70 
Bip VEL it 8%): P. decorum W: Su. Lp: 63° Pl. XXII f.196. Grun. A. D. p. 49:1 Vi. Hi Sya. 
p. 116) Pl, XIX £ i.) Per. I f. 11 to 13. P. tahitense O. Wir!) Mus» Godeffr.:p.:i67'!Pl. VII 
f. 13 (1873). 

Marine: North Sea! Mediterranean Sea! Red Sea! Java! China! Behrings Island! Sandwichs 
Islands! Galapagos Islands! West Indies! 

Var. dalmatica Grun. (1880). — V. narrow, slender, acute, slightly sigmoid. LL. 0,25 to 0,32; 
B. 0,03 mm. Median line slightly excentric. Transv. and obl. striz !%/,,, 19/;, m 0,01 mm. - 
@accon..var. dain. 'Grun. A.D. p49: Per: Il f. 6 to 9?. Icon. n. Pl. TV f. 21. 

Marine: Balearic Islands! Adriatic (Gruv.)! 

Var. (Rhoicosigma) Arcus Cu. -— V. arcuate. L. 0,2; B. 0,02 mm. Transv. and obl. strie '%/,, 
in 0,01 mm. — Pl. IV f. 18. 

Marine: Macassar Straits (Grove Coll.)! 

Var. balearica Pur. (1891). — V. linear, with unilaterally rounded ends. L. 0,35 to 0,54; B. 
0,034 to 0.06 mm. ‘Transy. and obl. striz 1/,, '/,, '5/, im 0,01 mm. — Per. p. 4 Pl. I f. 6, 7. 

Marine: Mediterranean Sea (Per.), Singapore (Grove Coll.)! 

Var. longissima GrRuN. (1880). — V. lanceolate, sigmoid. L. 0,4 to 0,78; B. 0,085 to 0,073 mm. 
Median line sigmoid, excentric at the ends. , Transv. and obl. striz "/)9,."*/i;,./jo9 918/13, @/i_ In 
Qo. mm. — Grun. A. D. py 48. Per. p::4 Pl. Lf. 1, 2. 

Marine: Puerto Caballo (Per.), Colon! Campeachy Bay! Samoa! China! Java! Galapagos 
Islands! 

All the forms from P. speciosum are very nearly connected and might be united into one 
single species, characterized by the oblique striz crossing each other at an angle of about 90°. 
Between P. formosum and P. decorum there is absolutely no specific difference, and by numerous 
varieties P. formosum graduates into P. pulchrum and P. speciosum. By the var. dalmatica P- 
formosum is connected with P. subrigidum, P. longum and P. Peragalli, which latter is intermediate 
in the passage to P. Nubecula. -— Donkinia reticulata Norm. (Grey. in T. Bot. Soc. Ed. vol. VIIL 
p. 237 Pl. IT f. 13, 14. Pritch. Inf. 1861 p. 921) is probably akin to the last described species. 
It is a large form (L. 0,16 mm.) with very excentric median line and highly carinated valves. 
Oblique striz about 8 in 0,01 mm. This form, found in Western Australia, is entirely unknown 
to me. A somewhat similar form occurs in Oamaru deposit but I have seen only some incomplete 
specimens. LL. 0,2. Strize 10 in 0,01 mm. 


Toxonidea Donkin (1858). 


Valve asymmetrical, thin. Median line arcuate, excentric. Axial area indistinct. Central 
area indistinct. Structure the same as in Pleurosigma. Zone not complex. 

This genus comprises asymmetrical forms of Pleurosigma. The cell-contents are not known, 
but will probably offer some interesting peculiarities. 


1. T. insignis Donk. (1858). — V. strongly asymmetrical, with almost straight dorsal and 
very convex ventral margin. Ends subrostrate. L. 0,12 to 0,13; B. 0,025 to 0,03 mm. Median 
line strongly excentric, coincident at the ends for some distance with the dorsal margin. Transyv. 
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and obl. striaes:2*/54)0 24/,)./im» Ojon! mm:;'—= Donk. 'T. M. Sop! )2icPl. iiaQaei), BE.Sym. p14 
Pli XVID. Ws Per) EX of: (18}119 , 

Marine: Coasts of Scotland and England! Belgium (V. H.)! Balearic Islands! Sumatra 
(Deby Coll.)! 


Var. madagascarensis GRruN. (1891). — Dorsal margin concave. L. 0,017; B.0,03 mm. Median 
line close to the dorsal margin. Transv. and obl. striz ?°/;, in 0,01 mm. — 7. madag. Per. p. 28 


PIA f/ 13: 

Marine: Madagascar (Per). 

Var.? undulata Norm. (1861). — Dorsal margin gibbous in the middle, ventral triundulate. 
L. 0,15; B. 0,032 mm. Transv. and obl. striew 7°/,, in 0,01 mm. — T. undulata Priv. Inf. p. 920 
Pl. VIU £. 46,861)" Pers Exar 12: 

Marine: North Sea (Norm.). 

T. insignis seems to graduate into 7. Gregoriana. 


2. T. Gregoriana Donk. (1858). — V. linear to semilanceolate, with unilaterally rounded 
ends, curved in the same direction. Dorsal margin straight, ventral slightly convex. L. 0,13 to 
0,25; B. 0,022 to 0,o3 mm. Median line arcuate, at the ends coincident with the margins. Transv. 
and obl. striz ?°/,,, ?'/., in 0,01 mm. — Donk. T. M.S. VI p.49 Pl Uf 1. Per Ix iG: 

Marine: Coasts of Scotland and England! 


Var. balearica Cu. (1878). -— Dorsal margin slightly concave. I. 0,17 to 0,22; B. 0,02 to 0,025 
mm. Transv. and obl. strie 17/,,, !"/;, in 0,01 mm. — TZ’. balearica Cu. M. D. 154., Per. 1X f. 14, 15. 


Marine: Mediterranean Sea! 


3. T. Challengerensis Casrr. (1886). — V. linear, narrow, inflated in the middle and at 
the ends. L. 0,3; B. 0,004 mm. — Casrr. D. Exp. Chall. p. 39 Pl XXVI f. 14, 15. Per. TX f. 17. 
Marine: Tahiti (Castr.). 


Caloneis Cr. N. G. 


Valve usually convex, of various shape, linear, lanceolate, panduriform, rarely sigmoid and 
asymmetrical. Strie usually parallel, and divergent in the ends (rarely convergent), not distinctly 
(rarely finely) punctate, crossed by one or several longitudinal lines, which in some species increase 
to broad, lateral areas. Connecting zone not complex. 

This genus comprises the groups abbréviées, formosées, limosées and lineariées of Navicula 
in the synopsis of Van Heurck, as well as the quadriscriate of GruNow. All these groups are 
intimately connected, however dissimilar the outline of the different species may be. Smaller 
forms of Caloneis with indistinct longitudinal lines closely resemble small Pinnulariwe, and certain 
of the panduriform species seem to be very closely connected with some marine, panduriform 
Pinnularie. 

Prrrzer, who has examined the cell-contents of C. Silicula places this specis in his genus 
Neidium, but it has no near affinity with that genus. According to Prrrzer (Bau und Entw. p. 39) 
there are as in Neidium two chromatophores, lying closely along the inside of the connecting zone, 
which do not migrate to the valves, but are divided in situ by fissures parallel to the longitudinal 
axis of the cell. It thus appears that there are interior characteristics also, which distinguish 
Caloneis from Navicula. —- The cell-contents (of OC. blanda, C. Liber and C. formosa) have also two 
chromatophore-plates along the connecting zone. Their margins are entire. 

The form of the valve is as a rule linear, or lanceolate, and straight. A sigmoid species, 
C. staurophora, has hitherto been regarded as a Pleurosigma. This species has the ordinary form 
of a Pleurosigma, but the following important characteristics induce me to place it in Caloneis: 
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first, the presence of longitudinal lines and secondly, the strize, which are not distinctly punctate, 
the strie of all the species of Pleurosigma being punctate. 

An asymmetrical tendency is slightly apparent in several forms of C. Liber, and is very decided 
in C. (Alloioneis) curvinervis. Among the Amphore are many forms with longitudinal lines, but 
no known species of that genus is closely connected with Coloneis. — There are various transitions 
among the forms of Caloneis. Some species are slightly constricted in the middle or biconstricted, 
and thus connect the non-constricted forms with the panduriform or strongly biconstricted. 

Closely connected with Caloneis is the genus Pseudoamphiprora, among the species of which 
P. impleta comes nearest. The principal distinction between these two genera consists in the na- 
ture of the strive, which are punctate in Psewdoamphiprora. The transverse expansion of the cen- 
tral nodule of Pseudo-amphiprora is met with in some species of Caloneis, as for instance C. Wardii. 

The terminal fissures in most forms of the type C. Liber are not very divergent from the 
direction of the median line, and being situated on the concave end of the valve, they have the 
appearance of short flexuose lines (see A. Schmidt’s Atl. Pl. L.). In C. abnormis they are turned 
in contrary directions. In the forms of the type C. Powelli and in the panduriform species they 
are small and indistinct. 

The strive are as a rule transverse, in some forms slightly radiate, and are usually divergent 
at the ends, not convergent as in Pinnularie. They are generally smooth or not distinctly punctate, 
excepting in the doubtful C. dispersa, which has distinctly punctate strie. — In addition to the 
nature of the striz, the longitudinal lines are a very characteristic feature of Caloneis. Jn many 
species the valves are divided by these lines into an inner plane, or even concave, portion; and an 
outer portion which is convex and sloping. In other species the inner portion appears to be more 
elevated. Without transverse sections of the valves it is extremely difficult to ascertain which 
is the case; but as a rule the plane, or inclination, of the part of the valve which is within the 
longitudinal lines is different from that of the outside parts. Transitions of all kind soccur, from the 
narrow true lines of C. Liber and others to the broad bands of C. Castracanei, C. mirabilis ete., 
shewing that, whether narrow or broad, these lines are of the same nature. — In C. Madagascarensis 
there are, in addition, other fainter, longitudinal lines, formed by knots on the strive; and this 
fact seems to point to an affinity between Caloncis and Tropidoneis (T. lepidoptera, T. longa). 
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'To this division belongs C. nubicola Grun., which for vant of figure and complete description cannot be enrolled 
in the key. 
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1. €. lepidula Groun. (1880). — V. narrow, linear, with broad, rounded ends. IL. 0,02; 


B. 0,006 mm. Axial area indistinct; central small, orbicular. Strive parallel, 27 to 30 in 0,01 mm. 
Longitudinal lines marginal. — Nav. lep. Grun. in V. H. Syn. p. 108 Pl. XIV f. 42. 
Fresh water: Belgium (V. H.). 


2. C. bacillaris Gree. (1856). — V. linear, with rounded ends. LL. 0,023 to 0,05; B. 0,005 
to 0,006 mm. Axial area very narrow; central area small, sometimes unilaterally dilated to a fascia. 
Striz 20 to 22 in 0,01 mm. almost parallel. — Nav. bacillaris Gree. M. J. IV Pl. I f. 24. V. H. 
Syn. Ply Xe ie 27. 

Fresh water: Scotland (Greg.), Illinois (Grove Coll.)! 


3. ©. fasciata Laasrr. (1873). — Y. linear to linear-lanceolate, with broad rounded ends. 
L. 0,023 to 0,037; B. 0,005 to 0,oo8 mm. Axial area indistinct or narrow. Central area a broad 
fascia. Longitudinal lines indistinct, strize parallel 24 to 26 in 0,01 mm. — Nav. fasciata Laast. 


Spitsh. D. p. 34. Pl.11 f£.. 11. V. H..Syn. Pl. XII f 34. :NVaer fonticolanteanun. V. EL Sym: 
Pl. XII f. 382 (1880). Nav. fontinalis Grun. V. H. Syn. p- 103 Pl. XII f. 33. Nav. Bacillum var. 
inconstantissima Grun. in V. H. Syn. Pl. XIT f. 28. Nav. Lacunarum Groun. V. H. Syn. Pl. XII 
f. 31. Stauroneis Bacillum Grun. Verh. 1863 p. 155 Pl. IV f. 16. Nav. (molaris var.?) abyssinica 
GruN. in Martelli Florula Bogosensis p. 152 Pl. I f. 4 (1886). 

Fresh or slightly brackish water: Spitsb.! Iceland! Scotland! Sweden! Finland! Belgium! 
Abyssinia (Grun.). N. Zealand! N. America, Hoboken, N. Jers! Dakota! Brazil! Ecuador! Argentina! 

This little form has some resemblance to some small Pinnulariz of the section Parallelistriate, 
so that Grunow (V. H. Syn. Pl. XII f. 34 text) considers the form from Spitsbergen to be a Pinnu- 
laria. I think it is more akin to Nav. Bacillum. The longitudinal lines are not distinct in most 
specimens, but I have seen such lines faintly on specimens from slightly brackish water at Pitea 
(Gulf of Bothnia), which I am unable to distinguish from the larger form, named by Grunow Nav 
Lacunarum. As I can see no difference between Nav. fasciata and Grunows Nav. fonticola, Nav. 
fontinalis and Nav. Lacunarum I have united them. 

A probably allied form is Nav. Creguti Hérib. a. Perag. (D. d’ Auvergne p. 119 Pl. IV f. 17 
and var. lanceolata f. 18) fossil in the Auvergne Deposits. The valve is more lanceolate, in L. 0,028 
to 0.035 mm. The strive are stated to be 12 to 15 in 0,01 mm. Stauroneis acutiuscula of the same 
author (p. 78 Pl. TIT f. 20) with 20 striz in 0,01 mm. also fossil from Auvergne may be a 
form of Coloneis fasciata, or possibly of Stauroneis (Pleurostauron) parvula Gruy., which I am 
unable to decide without original specimens. 


4. ©. Beceariana Grun. (1886). — V. gibbous in the middle, with broad capitate ends.  L. 
0,026 to Ai B. O,oo7 mm. Axial area narrow, central area a broad, transverse fascia. Strie 
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21 in 0,01 mm. parallel. Longitudinal lines faint, median. — Nav. Beccariana Grun. in Martelli 
Florula Bogosensis p. 153 Pl. I f. 5. Cal. B. Icon. n. Part. JI Pl. I f. 7. 
Brackish water: Calcutta! Abyssinia (GRUN.). 


5. (C. Clevei Laast. (1873). — V. convex, linear, with broad, subrostrate ends. L. 0,052 to 
0.065; B. 0,011 to 0,o14 mm. Axial area indistinct; central area a transverse fascia. Strive 24 in 
0,01 mm. (17,5 to 20 according to Lacxrst.) slightly convergent in the middle and at the ends. 
Longitudinal lines distinct, submarginal. — Nav. Cl. Laasr. Spitsb. D. p. 34 Pl. I f. 10. 

Fresh water: Spitsbergen! 


6. C. columbiensis CL. N. Sp. — V. elongated, biconstricted, with cuneate ends. L. 0,044; 
B. 0.007 mm. Axial area narrow, somewhat broader in the middle, between the central nodule and 
the ends. Central area a broad, transverse fascia. Strize almost parallel, 19 in 0,01 mm. Longi- 
tudinal lines indistinct. — Pl. II] f. 34. 

Fresh water: Columbia River, Oregon (Weissflog Coll.!) 

I am unable to identify this form with any other, and it seems doubtful whether it belongs 
to this group of Navicula or to Pinnularia. 


7. C. lobata Scuwarrz (1877). — V. small, short and stout, biconstricted, with broad, 
rounded-truncate ends. L. 0,03; B. 0,015 mm. Axial area narrow linear. Striz fine, crossed by 
a median, longitudinal line. — Nav. lobata Scuw. in Ras. A. E. N:o 2481 (with fig.). 

Marine? Vera Cruz. 

I have not found this species in N:o 2481 of Rab. Dec. for which reason I am unable to 
decide if it be the same as Nav. lobata in Cu. West. Ind. D. p. 7 Pl. If. 8. They agree in size 
and outline but on the West Indian form no longitudinal lines have been observed. 


8. (€. Silicula Ens. (1843). — V. elongated, gibbous in the middle with more or less clavate, 
obtuse ends. L. 0,033 to 0,08; B. 0,006 to 0,015 mm. Axial area indistinct or narrow; central 
area small and rounded, or a broad transverse fascia. Strize 16 to 18 in 0,01 mm. almost parallel 
or slightly divergent in the middle and at the ends. Longitudinal lines marginal. 


A. Forms with small central area. 

Var. alpina Cu. — VY. small, gibbons in the middle. L. 0,033 to 0,042; B. 0,0055 to 0,0075 
mm. Axial area indistinct; central area very small. Strive 19 to 22 in 0,01 mm. — Nav. limosa 
hAcursr. Spitsb: D. Pl. If. 6. Nav. Sicula Grun. in V. H. Syn. Pl. XII f. 21. 

Fresh water: Spitsbergen! Norway, Dovre! Russian Lapland! Sweden, Arbra, Helsingland! 
Greenland! 

Var. gibberula Kiirz. — V. gibbous in the middle, with subcuneate ends L. 0,05 to 0,08; B. 
0,01 to 0,015 mm. — Naw. gibberula Kirz. Bac. Pl. III f. 50 (1844). W. Sm. B. D. I Pl. XVII 
f. 160. Nav. limosa Kitz Bac. p. 101 Pl. III f. 50 (1844). Donk. B. D. Pl. XII f£. 6 b. Nav. 
limosa genuina GrRun. Verh. 1860 Pl. V f. 8 b. Nav. limosa v. gibberula V. H. Syn. Pl. XII f. 19. 

Var. genuina Cu. — Y. slightly gibbous in the middle, with subclavate, rounded ends.  L. 
0,05 to 0,08; B. 0,015 mm. Axial area narrow. — Nav. Silicula Kus. Am. p. 131. M. G. VI, 1 
Poipnetc, Vae.limosa, Donk B,D: Pi; Xi f 6.a. V. H. Syn. Pl. XII f.. 18. 

The var. gibberula and genuina are very slightly different and graduate into each other 
completely. They oceur in fresh, sometimes slightly brackish water: Sweden! Finland! England! 
Germany! Belgium (V. H.) Switzerland! Greenland! N. America! New Zealand! 

Var. undulata Grun. (1880). — V. elliptical, with very slightly undulated margin L. 0,05, 
B. 0,013 mm. — Nav. limosa v. undulata Grun. V. H. Syn. Pl. XII f. 22. 

Var. inflata Grun. (1860). — V. elliptical-linear, very slightly gibbous in the middle. L. 
0,05; B. 0,011 mm. — N. lim. var. inflata Grun. Verh. 1860 Pl. V f. 8 ce. N. limosa var. subinfl. 
Grun. V. H. Syn. Pl. XII f. 20. 


Or 
bo 
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Var. curta Grun. (1880). — V. linear-elliptical, with cuneate ends. L. 0,03; B. 0,012 mm. 
Nav. lim. v. curta Grun. in V. H. Syn. Pl. XII f. 23. 
Var. capitata Laast. (1873). — YV. strongly inflated in the middle and with broad, sub- 


truncate ends. IL. 0,06; B. 0,0075 mm. — Laast. p. 31. Pl. I fig. 7 a. 

Fresh water: Spitsbergen (Laast.). : 

In Verh. 1860 Grunow describes two more varieties, named truncata and bicuneata, which 
however seem to be forms of Neidium. 

B. Forms with transverse fascia. 

Var. minuta GrRuN. (1880). — VY. strongly gibbous in the middle, with clavate or cuneate 
ends. L. 0,022 to 0,033; B. 0,oo6 mm. Axial area indistinct. Stria 21 to 22 in 0,01 mm. — 
Nav. ventricosa var. minuta? Grun. in V. H. Syn. Pl. XII f. 26. 

Fresh water: Spitsbergen! Finland, Kuopio! Belgium (V. H.). 

Var. ventricosa |Eus. 1830?] Donk. (1873). — Linear gibbous in the middle and at the 
rounded ends. LL. 0,04 to 0,06; B. 0,009 to 0,o11 mm. Axial area narrow. Strizw 18 to 20 in 0,01 
mm. parallel or shghtly radiate. — Nav. ventricosa Eup. Abh. 1830 p. 67? Donk. B. D. p. 74 
Pl. XII f. 7. V. H. Syn. p. 103 Pl. XII f. 24. Nav. Horvathii Grun. Verh. 1860 Pl. VI f. 18. 
Var. Haslinszkyt Pant. II p. 47 Pl. XI f. 193 (1889). — Nav. ventricosa var. subundulata 
Grun. A.D. p. 29 PL If. 16: Nav. neogena Pant. TIT Pl. XVID £2525 (Pl XY £7372) (1893)r 

Fresh or brackish water: Sweden! Finland! Sea of Kara (Gruy.), England (Donx.) Japan! 


Var. truncatula Grun. (1880). — V. elliptical, with rounded ends, not gibbous. L. 0,04; 
B. 0,01 mm. Axial area narrow. — Nav. ventric. v. truncat. Grun. V. H. Syn. Pl. XII f. 25. 
Var. Kjellmaniana Grun. (1880). — V. gibbous in the middle with more narrow and rounded 


ends. L. 0,063; B. 0,o115 mm. Axial area narrow. Strive 16 to 17 in 0,01 mm., slightly radiate. 
— Nav. vent. v. Kjellm. Grun. A. ID. p. 29 Pl. I f. 17. 

Marine: Finmark! 

V. Jenisseyensis GRuUN. (1880). — V. slightly gibbous in the middle. Ends rounded. L. 0,0445; 
B. 0,01 mm. Striz 19 in 0,01 mm., parallel, slightly divergent at the ends. — Nav. ventric. v. 
denss. Grun. A. D. p. 29 Pl. Jf. 18. 

Fresh water: Jenissey (GRUN.). 


Var.? subventricosa Grun. (1880). — Y. gibbous in the middle, with broad, rounded ends. 
L. 0,066; B. O0,o095 mm. Central nodule slightly dilated transversely. Axial area very narrow. 
Striz 22 to 23 in 0,01 mm., convergent at the ends. — Nav. subventricosa Grun. A. D. p. 29 
Ea Lt ao: 


Brackish water: Sea of Kara (Grun.). 


9. ©. tahitensis Grun. (1863). — V. lanceolate, inflated in the middle, with obtuse ends. 
L. 0,054 to 0,065; B. 0,002 mm. Axial and central areas indistinct. Strie 12 to 13 in 0,01 mm., 
slightly radiate, finely punctate. Longitudinal lines median. — Nav. Tah. Grun. Verh. 1863 p. 152 
PAV Ae 15S Nov, apt elo: 

Fresh water: Tahiti (GruN.). 

This species is unknown to me, perhaps it is only a variety of N. Silicula. 


10. C. patagonica Cr. (1881). — V. convex, linear with cuneate ends. L. 0,057 to 0.09; 
B. 0,009 to 0,013 mm. Axial area narrow, but distinct. Central area a broad fascia, reaching to 
the margins. Striz 13 to 14 in 0,01 mm., almost parallel, but radiate at the ends, crossed near 
the margin by a faint longitudinal line. — Nav. viridis var. patag. Cu. Farsky. D. fran Grénl. och 
Arg. p. 12 Bly SVIM£. 3. 

Fresh water, on moist rocks: Sierra Famatina, Rep. Arg.! Pichincha, Ecuador! 

This remarkable freshwater-species may easily be mistaken for a Pinnularia, but the termi- 
nal strive are radiate, not convergent as in the last named genus, 
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11. €.? elongatula Panr. (1889). — V. linear, with rounded ends. L. 0,021; B. 0,008 mm. 
Axial area indistinct; central small, orbicular. Strize 20 in 0,01 mm. parallel. Longitudinal lines? 
— Nav. elongatula Pant. IL p. 45 Pl. III f. 40. 

Brackish water: Hungary, foss. (PANT.). 

The fig. of this species in PantocsEKs work is not sufficient for determining the systematical 
place of this form, which seems to be related to C. Silicula. 1 have found in the deposit of Gyon- 
gyéds Pata (Hungary) a form, which agrees with WN. clongatula in outline and in the number of 
strie, but is 0,04 mm. in length. In this form the striz on both sides of the central nodule are 
interrupted by a short lunate, longitudinal line. 


12. ©. Schumanniana Grun. (1880). — V. strongly inflated in the middle, with rounded 
obtuse ends. L. 0,037 to 0,05; B. O,o09 to 0,013 mm. Axial area indistinct or narrow. Central 
area lanceolate with a lunate marking on each side of the central nodule. Striz 17 in 0,01 mm., 
radiate at the ends (very finely punctate?). Longitudinal lines indistinct. — Nav. Trochus Scuvm. 
PB. DJ p. 189 £ 52. Gree. M.J.1V Pl. I f. 2 (1856). Nav. Schumanniana Grun. V. H. Syn. 
Daoist 2. 

Fresh water: Sweden, Ringsjén in Skane! Ladoga! Kénigsberg, fossil! 


Var. trinodis Lewis (1861). — V. divided by two constrictions into three segments of equal 
size. Ends cuneate. L. 0,034 to 0,042; B. 0,011 mm. Strie 18 to 20 in 0,01 mm. strongly 
radiate in the middle, almost parallel in the terminal segments. — Nav. trinodis Lewis Proc. 


Ac. n. se. Philad. p. 66 Pl. il f. 6 (1861). — Naw. biconstricta Grun. Casp. 8S. Alg. p. 15 Pl. I 
f. 6 (1878). 

Fresh and brackish water: Caspian Sea (Gruy.) N. America, Hudson River! Delaware! Da- 
kota! Lake Pistaku, [lin.! Lost spring Ranch, Calif.! 


13. €.? bodosensis Panr. (1893). — V. trochiform, obtuse. L. 0,077; B. 0,o2 mm. Axial 
area lanceolate, dilated in the middle to a transverse fascia, and with an elongated marking on both 
sides of the central nodule. Strie 17 in 0,01 mm. almost parallel. — Nav. bodos. Pan. IL] 


ple Wy £35. 

Habitat?: »Bodos» (PAnr.). 

Var. Heribaudi Per. (1893). — V. in L. 0,07 to 0,09; B. 0,016 mm. biconstricted. Strive 17 
in 0,01 mm. —. Nav. Her. Perag. in Hérib. D. d'Auvergne p. 112 Pl. IV f. 8. 

Fresh water: Puy de Dome. Varennes (Brun Coll.)! 


14. ©. alpestris Grun. (1860). — V. linear, slightly gibbous in the middle, with rounded 
or subeuneate ends. LL. 0,06 to 0,076; B. 0,006 to 0,oo9 mm. Axial and central area united in 
a narrow lanceolate space, having on each side of the central nodule a lunate marking. Striz 20 
in 0,01 mm. nearly parallel; slightly divergent at the ends. Longitudinal lines distinct, submar- 
ginal. —- Nav. alpestris Grun. Verh. 1860 p. 545 Pl. V f. 4. V. H. Syn. Pl. XII f. 30. 

Fresh water, alpine regions: Swedens Lake Mialaren (in postglacial mud!), Austrian alps, 
(GruN.), Savoy! 

Nav. alpestris var. tatrica Gurw. p. 20 Pl. I f. 17 — is no var. of C. alpestris and appears 
to be a Frustulia or Neidium, impossible to decide from the figures. : 


15. ©. nubicola Grun. (1880). — V. slightly triundulated. Central area dilated transversely 
to a fascia, with lunate markings on both sides of the central nodule. — Nav. nubicola Grun. 
in V. H. Syn. Index to Pl. XII f. 30. 

Fresh water: Turkestan (Gruv.). 


16. ©. Kainitzii Panr. (1893). — V. elongated, gibbous in the middle, with broad, obtuse 
ends. L. 0.108; B. 0,o2 mm. Axial area broad, linear-lanceolate, with an elongated marking on 
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each side of the median line. Strive slightly radiate in the middle, elsewhere parallel, 19 in 0,01 
mm. — Nav. Kain. Pant. III Pl. III -f, 41. 
Habitat?: »Képeez» (Pant.). 


17. C. obtusa W. Sm. (1853). — V. very convex, subrectangular, with broad, truncate ends. 
L. 0,05 to 0,06; B. 0,016 to 0,017 mm. Axial and central areas united in a moderately broad 
lanceolate space, in the middle of which is on each side of the central nodule a lunate marking, 
Strie 17 in O,o1 mm. parallel or slightly divergent towards the ends. Longitudinal lines sub- 
marginal. — Nav. obtusa W. Su. B. D. I p. 50 Pl. XVI f. 140 (1853). Grun. Verh. 1860 p. 536 
Pl. IV f. 39? N. Hebes Raurs Priteh. Inf. p. 896° (1861). Donk. B.D. p: 23° Pie It 12 

Fresh water, especially in nothern regions. Greenland! Sweden, Lappland and Gotland! 
Russian Lappland! Norway, Dovre! Scotland! 

This species is very characteristic and not closely akin to any known form. It seems to 
be an inhabitant of northern regions and is not mentioned by Brun as occuring in Switzerland, 
nor by Belloc as occuring in the Pyrenées. 


18. (©, Liber W. Sm. (1853). — V. linear, sometimes with slightly concave or convex 
margins, and rounded or subcuneate ends. I. 0,05 to 0,19; B. 0,008 to 0,032 mm. Axial area in- 
distinct or very narrow. Central area indistinct or small. Strive 13 to 20 in 0,01 mm. parallel, 
divergent at the ends. Longitudinal lines median, single or double. 

A. Forms with linear, sometimes slightly constricted valves, and without lunate markings 
in the central area. 

a) Longitudinal lines single. 


Var. linearis Grun. (1860). — V. narrow, linear, with parallel margins and rounded ends. 
L. 0,054 to 0,12; B. 0,008 to 0,011 mm. Areas indistinct. Strive 20 to 29 in 0,01 mm. Longitu- 
dinal lines median, frequently indistinct. — Nav. linearis Grun. Verh. 1860 p. 546 Pl. IIL f. 2. 


V. H: Syn. p; 105 Pl. XIET, 35. A. S.2Atl 38) 40: 
Marine: Atlantic coasts of Europe, Africa and America (GruN.), Ceylon! Singapore (Brun 
Coll.!) Galapagos Islands! Peru (Grun.), Honduras (Grun.), Gulf of Mexico (ATL.). 


Var. genuwina Cu. — Y. linear, with parallel or slightly convex margins and more or less 
broad ends. L. 0,08 to 0,17; B. 0,013 to 0,024 mm. Axial area very narrow; central area small, 
orbicular, frequently somewhat asymmetrical. Striz 13 to 20 in 0,01 mm. — Nav. Liber W. Sm. 


B. D. Ip. 48 Pl. XVI £. 133: Donk.4By BD. p. 62) PI TX £75. AGS, ACIS lo i ese aaa 
N. 8S. D. I f. 45. V. H. Syn. p. 104 Pl. XID f 36." Nav. maxima Gree. M. J. TV Pl. V ff. 2 
(1856). Dy«of Cl, .p: 487 Pl.-TX.f.. 18. Au Ss Ath Tf. 19 (to 21633 day INS eal let cea 
fortunata Leud. Fortm. D. de Ceylan Pl. HI f. 27 (1879). 

Marine: Greenland! Spitsbergen! Finmark! Behrings’ Island! North Sea! Mediterranean 
Sea! Red Sea! Seychelles! Cape of Good Hope! Ceylon! Singapore! Sidney! Port Jackson! Tas- 
mania! Philippines! Japan! Campeachy Bay! 


Forma tenuistriata Cu. — L. 0,065 to 0,07; B. 0,015 mm. Striz 25 to 26 in 0,01. 
Marine: Labuan! Sandwichs Islands! 
Forma convexa Cu. — Convex. IL. 0,11 to 0,13; B. 0,012 mm. Axial area somewhat broader. 


Strie 16 to 20 in 0,01 mm. — Nav. Hauckit Cu. N. R. D. p. 9 Pl. ID f. 27 (1881). 

Marine: Gulf of Naples! Adriatic! 

Var. Holuboi Pant. (1886). -— V. linear, with rostrate capitate ends. LL. 0,159; B. 0,025 mm. 
Strie 20 in 0,01 mm. — Nav. (maxima var.?) Hol. Pant. I p. 25 Pl. XVIII f: 165. 

Marine: Hungary, fossil (Pant.). 

Var. relegata Cu. — V. slightly constricted in the middle, with cuneate ends. L. 0,153; B. 
0,025 mm. Axial area linear-lanceolate. Striz 12 to 13 in 0,01 mm., crossed by a median longi- 
tudinal line. 

Marine: Redondo, Calif. fossil (Grove Coll.)! 


Lub 
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b) Longitudinal lines double. 

Var. bicuneata Grun. (1860). —- V. broad, linear, with cuneate ends. LL. 0,11 to 0,19; B. 
0,018 to 0,032 mm. Striz 15 to 17 in 0,01 mm. — Nav. bicuneata Grun. Verh. 1860 p. 546 Pl. IT] 
f. 4. A. S. N. 8S. D. Pl. IT f. 44 (smaller form). N. maxima Donx. B. D. p. 60 Pl. IX f. 4. 
N. Bleisehti A. S. Atl. L. f. 22, 28, 25. 

Marine: North Sea! Baltjik, fossil (Atl.), Sumatra (Deby Coll.!) Samoa (Atl.), Seychelles! 
Colon (Deby Coll.)! Porto Seguro (Deby Coll.)! 

Forma lanceolata. — VY. shorter, with acuminate ends. LL. 0,08 to 0,09; B. 0,032 mm. Striz 
about 13 in 0,01 mm. -—— Nav. excentrica A. S. Atl. L. f. 6, 7. 

Marine: Celebes (Atl.) Mazatlan (Atl.). 

Var. excentrica GRuN. (1860). — V. broadly linear to linear-elliptical, with rounded or cuneate 
ends. L. 0,09 to 0,14; B. 0,017 to 0,027 mm. Median line often slightly undulating. Central area 
frequently slightly dilated unilaterally. Strie 20 to 22 in 0,01 mm. — Nav. excentrica GRUN. 
Verba slisolepeosD Flo tiit |. AN delata A. S. N.S. D. p. 91. Ply Ui, f .48.(874). Atl, L. f. 30. 
N. formosa v. fossilis Pant. II p. 45 Pl. XX f. 310 (1889). 

Marine: North Sea! Mediterranean Sea! Java (Kinker Coll.)! Japan (Atl.) Samoa! Colon 
(Deby Coll.)! Hungary, fossil (Pant.). 


B. Forms constricted in the middle. Central area without lunate markings. 

Var. Janischiana Rasy. (1862). — V. slightly constricted in the middle, with cuneate ends. 
L. 0,14; B. 0,035 mm. Median line slightly flexuose. Central area small, asymmetrical. Striz 
22 in 0,01 mm. Longitudinal lines faint, single. —- Nav. Jan. Jan. Rab. Hond. p. 10 Pl. IT f. 15. 

Marine: Colon (Deby Coll.)! 

Var. Bleischiana Jan. a. Rabu. (1862). — V. strongly constricted in the middle, with cuneate 
ends. J. 0,14 to 0,17; B. 0,025 (min.) to 0,042 (max.) in 0,01 mm. Areas indistinct. Striz 12 in 
0,01 mm. Longitudinal lines single, very distinct. — Nav. Bl. Jan. a. Rabu. Hond. p. 9 Pl. I 
f. 10. Cal. liber var. Bleisch. Icon. n. Pl. IV f. 1. 

Marine: Honduras (Jan. Rabh.) Nice (Deby, Brun, Van Heurck Coll.)! Redondo Calif. fossil 
(Grove Coll.)! 


C. Forms with lunate markings on the central area. 


Var. elongata Grun. (1874). — Linear, with parallel margins and broad rounded ends. 
L. 0,07 to 0,12; B. 0,018 to 0,009 mm. Axial area narrow; central area small with lunate markings 
on both sides of the central nodule. Striz 15 to 18 in 0,01 mm. Longitudinal lines faint, median. 
— Nav elongae Grun. in A’ S., N.S. D.p.91 PL If 42. AS. Atl L. £27. 

Marine: North Sea! Mediterranean! Red Sea! Ceylon! Singapore! Japan! Galapagos Islands! 
Florida! 

Var. umbilicata Grun. (1877). — V. linear, frequently slightly gibbous in the middle, with 
rounded ends. L. 0,13 to 0,16; B. 0,015 to 0,o2 mm. Axial area narrow, but distinct, somewhat 
dilated in the middle, with linear markings on both sides of the central nodule. Strize 12 to 15 
in 0,01 mm. Longitudinal lines distinct. — Nav. maxima var. umbilic. A. S. Atl. L. f. 32, 33. 
Nav. max. v. asiatica Temp. Br. D. f. du Japon p. 72 (1889). 

Marine: North Sea (Atl.) Bab el mandeb! Ceylon! Japan, fossil (Brun.) Colon (Deby Coll.!). 


19. C. robusta Grun. (1877). — Y. linear, narrowed towards the ends. L. 0,28 to 0,33; 
B. 0,04 to 0,055 mm. Axial area narrow, but distinct, slightly dilated around the central nodule. 
Strie 9 to 11 in 0,01 mm. Longitudinal lines median, strong. — Nav. robusta Grun. in A. S. 
Ath i Lasikh¥—2: 


Marine: Zanzibar (Deby Coll.)! Java (Kinker Coll.)! Sumatra! Singapore! Samoa! Redondo, 
Calif. fossil (Grove Coll.)! 
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Var. perlonga Pant. (1889). — V. slightly gibbous in the middle. LL. 0,4 to 0,5; B. 0.005 
mm. Striz 10 in 0,01 mm. -- Nav. perlonga Pant. IT p.-52; III Pl. XIV f. 209. 

Marine: Hungary, fossil (Pant.). 

Var. subelliptica Cu. — V. linear-elliptical, frequently with subrostrate ends. L. 0,15 to 
0,19; B. 0,037 to 0,04 mm. Areas broader. Strie 11 to 12 in 0,01 mm. — ‘A. S. Atl. L. 4,5. 

Marine: Raised Marsh (Atl.), Redondo and Santa Monica Calif., fossil (Deby Coll.)! Porto 
Seguro (Deby Coll.)! 

This large and beautiful form is nearly connected with C. Liber and may be regarded 
as one of its many varieties. 


20. C. probabilis A. S. (1877). — V. linear with subcuneate ends. L. 0,16 to 0,18; 
B. 0,028 to 0,o3 mm. Axial area narrow. Central area small, subrhomboid. Median line slightly 
flexuose. Strive 10 in 0,01 mm. Longitudinal lines double. — Nav. prob. A. S. Atl. L. f. 46. 

Marine: Campeachy Bay (Atl.), Florida; Java (Grove Coll.)! 

Also nearly akin to C. liber (var. bicuneata). 


21. €. Kugeniw Ci. (1881). — V. linear, with rounded ends, very convex. Li. 0,075 to 0,085; 
B. 0,017 mm. Axial area indistinct. Central area small, rhombic-orbicular. Median line slightly 
sinuose. Strize 7 to 9 in 0,01 mm., slightly radiate in the middle, somewhat convergent at the 
ends, not distinctly punctate. Longitudinal lines distinct, submarginal. — Nav. Hug. Cu. N. R. 
Dep. Pk ll te. 

Marino: Galapagos Islands! 


22. ©. virginea Ci. (1878). — YV. lanceolate with acute or subrostrate and obtuse ends. 
L. 0,058 to 0,09; B. 0,027 to 0,025 mm. Axial area very narrow, slightly dilated unilaterally at 
the central nodule. Central pores approximate. Striz 20 to 21 im 0,01 mm. parallel. Longi- 
tudinal lines faint, submarginal. — Nav. virg. Cu. West Ind. D. p. 5 Pl. I f. 2. Nav. parallela 
Castr. Voy. Challenger p. 31 Pl. XXVIII f. 12 (1886)? 

Marine: West Indies, Virgin Islands! Bahamas (Grove Coll.)! 


23. C. eximia Grun. Ms. — V. divided by two deep constrictions into three segments of 
equal size. L. 0,11 to 0,12; B. 0,025 mm. Axial area narrow. Central area small, orbicular. 
Strie 14 in 0,01 mm. radiate in the middle. Longitudinal lines double; the exterior stronger — 
PAP Vian: 

Marine: Seychelles (Van Heurek Coll.)! Cebu (Grove Coll.)! 

24. ©. elavigera Cu. N. Sp. — V. elongated, divided by two slight constrictions into one 
smaller median, and two larger terminal, segments. L. 0,115; B. 0015 (max.) mm. Axial area 
narrow. Central area a broad fascia. Striz 20 in 0,01 mm., parallel, divergent at the ends. 
Longitudinal lines median. — Pl. IV f. 3. 

Marine: Colon (Deby Coll.)! 

This form may be regarded as a variety of N. Liber, with transverse fascia. 


25. ©. (Pleurosigma) staurophora Grun. (1880). — V. sigmoid, lanceolate, gradually 
tapering from the middle to the acute ends. L. 0,1125; B. 0,014 mm. Median line central, 
sigmoid. Central area a broad, transverse fascia, reaching the! margins. Striz 14 in 0,01 mm. 
parallel, not punctate. Longitudinal lines closer to the median line than to the margin. Inside the 
longitudinal lines the strie are fainter than outside. — Pleurosigma staurophorum Grun. A. D. 
p. 61. Perag. VIII f. 45. 

Marine: Davis Strait (Grun.) 

Var. asiatica Tremp. a. Brun (1889) — L. 0,19 to 0,22; B. 0,025 to 0,o28 mm. Striz 16 to 
18 in 0,01 mm. — Plewr. asiaticum D. f. du Japon p. 56 Pl. IX f. 1. Perag. VIIT f. 44. 

Marine: Japan, fossil. 
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26. C. latefasciata Grun. (1880). — V. linear, with broad, rounded ends. LL. 0,06 to 0,093; 
B. 0,012 to 0,017 mm. Axial area gradually enlarged from the ends to the middle. Central area 
a broad, transverse fascia. Striz 16 to 20 in 0,01 mm. parallel. Longitudinal lines broad, sub- 
marginal. — Nav. latef. Grun. A. D. p. 29 Pl. I f. 21. 

Marine: Arctic America! Greenland! Sea of Kara! Cape Deschneff! Adriatic (Grun.). 


27. C. galapagensis Ci. (1881). — V. constricted in the middle, with tongue-shaped seg- 
ments. L. 0,067 to 0,092; B. 0,025, at the constriction 0,009 to 0,011 mm. Axial area narrow. 
Central area a broad, transverse fascia. Median line with small and indistinct terminal fissures. 
Strie 15 to 16 in 0,01 mm., not distinctly punctate, parallel. Longitudinal lines submarginal. — 
Nav. Galapagens. Cu. N. R. D. p. 14 Pl. IIT f. 40. 

Marine: Galapagos Islands! 

Var. contracta Grun. (1890). — lL. 0,062; B. 0,01 mm. Strive 18 in 0,01 mm. — Nav. con- 
tracta A. S. Atl. CLX f. 13. 

Marine: Campeachy Bay (Atl.). 

Var. japonica Cu. (1890). — L. 0,06 to 0,10; B. 0,019 to 0,023, at the constriction 0,01 to 
0,014 mm. Axial area in each segment narrow lanceolate. Striz 14 to 16 in 0,01 mm. Longitu- 
dinal lines marginal or inframarginal. -—— Nav. galap. v. gap. A. S. Atl. CLX f. 16. Nav. correpta 
Ae Atl, CTX £15, 

Marine: China (Van Heurck Coll.)! Japan (Deby Coll., Brun Coll.)! 


28. €. consimilis A. 8. (1874). — V. linear, with parallel margins, narrowed towards the 
ends. LL. 0,069 to 0,105; B. 0,013 mm. Axial area narrow; central area a transverse fascia. Striz 
13 to 16 in 0,01 mm. parallel. Longitudinal lines submarginal. — Nav. consimilis A. S N.S. D. 
Bp: ol Peek "f:. 46. 

Marine: North Sea! Balearic Islands! 


29. C. emula A. 8. (1874). — V. linear, with parallel margins and rounded ends. L. 0,029 
to 0,041; B. 0,o7 mm. Axial area very narrow or indistinct. Central area a broad fascia. Strize 
19 to 23 in 0,01 mm. parallel. Longitudinal lines marginal or submarginal. — Nav. emula A. S. 
N. 8. D. p. 91 Pl. Il f. 47. Nav. subdivisa Grun. A. D. p. 29 Pl. I f. 20 (1880). 

Marine: Sea of Kara (Grun.), Baltic (Grun.), Normandy (Grun.), Adriatic! Cape Deschneff! 
Arctic America! Greenland! Campeachy Bay (A. 8.), Virgin Islands, West Indies! 

Var. major Cu. a. Grove (1891). — L. 0,07; B. 0,085 mm. Strive 18 in 0,01 mm. slightly 
radiate in the middle. — Nav. (Caloneis) emula var.? major Cu. a. GROVE Diatomiste I p. 67 Pl. X f. 8. 

Marine: Macassar Straits! 


30. (C. Wardii Cu. N. Sp. — V. linear, with cuneate ends. L. 0,04 to 0,09; B. 0,015 mm. 
Central nodule dilated transversely into a stauros, reaching the margin. Axial area narrow, linear. 
Longitudinal lines distinct, closer to the margin than to the median line. Stri parallel, 19 in 
0,01 mm. slightly divergent at the ends. — Pl. III f. 39, 40, 41. 

Brackish water: Bristol, Conn. (Ward)! Hudson River (Ward)! 


31. C. formosa Grea. (1856). — V. narrow lanceolate, with obtuse ends. I. 0,08 to 0,013; 
B. 0,015 to 0,026 mm. Axial and central area uniting into a narrow and irregularly lanceolate 
space, usually slightly dilated unilaterally in the middle. Striz 14 in 0,01 mm., almost pa- 
rallel, slightly radiate at the ends. Longitudinal lines median. -- Nav. formosa Gruc. T. M. S. 
IV p. 42.Pl. V f. 6. A. S. Atl L. fig. 9, 10, 12, 13, 14, 15. Nav. oregonica Eup. Ber. 1870 
Pl. Oi: 1 f..10. Nav. liburnica Grun. V. H. Syn. p. 102 Pl. XI f. 3. 

Brackish and marine: Greenland! North Sea! Baltic! Atlantic coasts of N. America! Cape 
Horn! Mediterranean Sea! Sierra Leone! Ceylon! Sidney! Sandwich Islands! California! Caspian 
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Sea (Grun.), Saxony! Great Salt Lake! Oregon, fossil! Guatemala, fossil! Mexico, fossil! Argen- 
tina, Rioja! Cameroon, Africa! 


Var. holmiensis Cu. (1881). — L. 0,075 to 0,125; B. 0,02 to 0,o3 mm. Area wider. Striz 


11 to 12 in 0,01 mm. Longitudinal lines faint or indistinct. — Nav. holm. Cu. N. R. D. p. 8 
Pl. IL f. 18)" iN) formosa Vo Ti Syaeaed, xin sZt n 

Brackish water: Baltic, (Vaxholm, Abo)! 

Var. interrupta Cu. — L. 0,07; B. 0,013 mm. Axial area narrower. Central area a trans- 


verse fascia. Strive 16 in 0,01 mm., parallel. Longitudinal lines median. 
Brackish water: Yarra, 8S. Australia! 
Var. quadrilineata Grun. (1879). — L. 0,044; B. 0,09 mm. Area narrow, lanceolate. Strize 
about 17 in 0,01 mm. Longitudinal lines double. — N. quadrilineata Grun. Cu. M. D. N:o 204. 
Brackish water: Oakland, Calif. (Grun.). 


32. ©. (Alloioneis) curvinervia Gruy. (1878). — V. lanceolate, slightly asymmetrical, with 
obtuse ends. L. O,o6s to 0,115; B. 0,022 to O,o28 mm. Median line excentric, with arcuate 
components. Axial and central areas uniting in a narrow and asymmetrical lanceolate space. 
Strie 8 to 9 in 0,01 mm. slightly radiate. Longitudinal lines distinct, median. — Grun. in Ct. 
Wend inp 8* PLsht taa3! 

Brackish water: Elephant Point, India (Grun.) Island of Rhea near Singapore! 
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33. €. amphisbena Bory (1824). — V. elliptical, with capitate to rostrate ends. L. 0,06 
to 0,08; B. O,o225 to O,o3 mm. Axial and central area uniting in a large rhombic-lanceolate 
space. Strive 16 to 17 in 0,01 mm. radiate to the ends. Longitudinal lines median. — Navic. am- 
phisb. Bory Encycl. meth. T. 2 (according to Ehrenb.). Frustulia depressa Kitirz. Dec. N:o 72 
(1833) according to Lagerst. — Nav. amphisbhena W. Sm. B. D. I Pl. XVII f. 147 a. (1858). 
Grun. Verh. 1860 p. 534 Pl. IV f. 36. Donk. B. D. p. 36 Pl. V f. 13. V. H. Syn. p. 102 
Pl. tae 

Fresh water: Sweden! England! Belgium (V. H.) Switzerland (Brun), Caspian Sea (Grun.). 

Var. fuscata Scuum. (1867). — V. rectangular, with rostrate ends. LL. 0,04 to 0,045; B. 0,017 
mm. Striz 16 in 0,01 mm. — Nav. fuscata Scuum. Pr. D. II N. p. 57 Pl. Il f. 48. Gnrun. A. D. 
py Bl Meds Wifs.2 7. 

Brackish water: Baltic (Schum.), Kara Sea (Grun.). Caspian Sea (Grun.). 

Var. subsalina Donk. (1873). — V. elliptical with rostrate-apiculate ends. L. 0,07; B. 0,025 
mm. Striz 17 in 0,01 mm. — Nav. subsalina Donk. B. D. p. 24 Pl IV f. 2. Nav. amphisbena 
W. Sm. B. D. I Pl XVII f. 147 p. Nav. umph. v. subs. V. H. Syn. p. 102 Pl. XI f. 6. Danner. 
Balt-oD: Pie S t. 14. 

Brackish water: Greenland! Spitzbergen! Finmark! Bohuslin! north coasts of Britain (Donk), 
Baltic! Saxony, Mansfelderseen! Rostock, fossil! 

Forma major. — YV. lanceolate, with gradually attenuated ends. L. 0,1; B. 0,03 mm. — 
Veo Syne blot AS . 


Brackish water: Belgium (V. H.). 


Var. Vukotinovicti Pant. (1886). — V. lanceolate, subrostrate. LL. 0,077 to 0,095; B. 0,029 to 
0,032 mm. Area large, lanceolate. Striz 12,5 to 15 in 0,01 mm., closer near the ends. — Nav. 


Vuko.. Pant. hp. 29.Pl) lef (elie: ba Pls Gn ps 220! 


Brackish water: Hungary, fossil! 


Var. liburnica Grun. (1860). — V. broadly lanceolate. L. 0,05 to 0,11; B. 0,022 to 0,035 
mm. Axial area narrow, slightly dilated in the middle. Striz 16 to 17 in 0,01 mm. Longitu- 
dinal lines more approximate to the margin than to the median line. — Nav. ib. Grun. Verh. 


L860cp: 547, PL Le fhi2o. 
Brackish: Adriatic (Grun.), Colon (Deby Coll.)! Caleutta (Deby Coll.)! 
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Var. Fenzlii Grun. (1863). — Lanceolate, sometimes with subrostrate ends. L. 0,07 to 0,12; 
B. 0,028 to 0,o42 mm. Area narrow, dilated around the nodule. Strive 11 to 14 in 0,01 mm. 
Longitudinal lines median. — Nav. elegans Grun. Verh. 1860 p. 534 Pl. IV f. 37. Nav. Menzlii 


Grun. Verh. 1863 p. 153. Nav. amphisb. v. Fenzl Grun. in V. H. Syn. p. 102 Pl. XI f. 5. 
N. Grunowti O'Meara B. D. p. 362 Pl. XXXI f. 17. 

Brackish water: Neusiedler See. Hungary (Grun.), Rostock, fossil! Ceylon (Weissflog Coll.)! 
Caleutta (Deby Coll )! Batavia! Jamaica! St Martin, W. Ind.! Guatemala, fossil! St. Monica, fossil 
(Dr. Rae Coll.)! 

All these forms are closely connected, so that it seems to me impossible to regard them 
as distinct species. They are also nearly akin to the two following species, C. bivittata and C. 
permagna, of which the latter is, by intermediate forms, connected with C. formosa. 


34. C. bivittata Pant. (1889). — V. lanceolate. L. 0,08 to 0,15; B. 0,031 to 0,04 mm. 
Axial and central area uniting in a broad, lanceolate space. Strie 10 (middle) to 12 or 13 (ends) 
in 0,01 mm., slightly radiate. Longitudinal lines double. — N. (oregonica var.?) bivittata Pan. I 


p- 43 Pl. V. f. 83. 
Brackish and marine: Hungary, fossil! Atlantic City, N. Jers. foss. (Deby Coll.)! 


35. C. permagna Bain (1850). — V. rhombic-lanceolate, sometimes with slightly triundu- 
lated margins. L. 0,15 to 0,22; B. 0,055 to 0,035 mm. Axial and central areas uniting in a 
more or less broad, irregularly lanceolate space. Strive 9 to 10 in 0,01 mm. slightly radiate. 
Longitudinal lines broad or double, median. — Pinnul. perm Batt. Smiths. Cont. 1850 p. 40 PI. II 
f. 28, 38. Nav. permagna Raurs Pritch. Inf. p. 907. Lewis Proce. Ac. n. se. Philad. 1861 p. 70 
Pete -Garvinn iM. Ss XV -p..127 Pl. Xl f. 18 to 21; 1866. V:,H. Syn; p..102 Pl. XT f. 1. 

Brackish water: Anvers (V. H.). N. America (New-York to Florida and Gulf of Mexico)! 

This large and beautiful species passes over by intermediate forms to N. formosa, and 
seems also to be nearly akin to C. bivittata. 


36. C. Dusenii Ci. N. Sp. — V. rhombic-lanceolate, with subacute ends. L. 0,135; B. 0,038 
mm. Axial area narrow. Central area moderately large, orbicular, without any markings. Strie 
13 in 0,01 mm., radiate, in the ends slightly convergent. Longitudinal lines approximate to the 
areas. — Pl. IV f. 4. 

Brackish water (mouths of rivers): Cameroon, Africa! 

This species is named in honour of Mr Dustin, a swedish traveller in Western Africa, who 
procured me an interesting gathering from that country. This beautiful form greatly resembles 
C. permagna, but differs by the closener of its longitudinal lines to the areas. 


37. CU. madagascarensis Cri. (1890). — V. broadly lanceolate. L. 0,095; B. 0,05 mm. 
Median line with distant central pores. Axial and central areas uniting in a narrow, lanceolate 
space. Median line bordered by thick silicious ribs. Striz 9 in 0,01 mm. radiate troughout, in- 
distinctly punctate. Longitudinal lines three, of which the median is the strongest (and differs 
from the others). — N. madag. Cu. Diatomiste I p. 23 Pl. IV f. 2. 

Marine: Madagascar! Columbo, Ceylon (Letourneur Coll.)! Java! 

This is a remarkable species, having some resemblance to C. amplisbena var. Fenzl, from 
which it is however quite distinct. Of the three longitudinal lines the median has the appearence 
of a narrow furrow, separating the flatter axial part of the valve from the sloping exterior 
part. The other lines are formed by small knots on the strie. 


38. ©. biclavata Cr. a. Grove (1891). — V. convex, gibbous in the middle and with clavate 
ends. L. 0,12 to 0,16; B. 0,018 mm. Axial area broad, dilated around the central nodule to an 
irregularly rounded space. Strive 10 in 0,01 mm., divergent in the ends, else almost parallel. 
Longitudinal lines distinct, median. — Cu. a. Grove Diatomiste I p. 66 Pl. X f. 7. 

Marine: Macassar Straits (Grove Coll.)! 
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This is a remarkable form, not closely connected with any other known species. Perhaps 
Stauroneis Bribissonii Castr. (Voy. Chal. Diat. p. 24 Pl. 15 fig. 4) may be the same, but the 
figure and description of that form are insufficient for identification. _ 


39. €. samoensis Grun. (1877). — V. linear to elliptic-linear, narrowed towards the ends. 
L. 0,085 to 0,115; B. 0,018 to O,o25 mm. Axial and central areas united in a narrow, irregu- 
larly lanceolate, space, having on each side of the central nodule a lunate or linear marking. 
Strie 10 to 12 in 0,01 mm. slightly radiate at the ends. Longitudinal line median or submarginal. 
— Nav. samoensis A. 8. Ati. L. f. 48, 44. Nav. mammalis Castr. Chall. Voy. D. p. 30 Pl. XX 
f. 2 (1886)? 

Marine: Ceylon! Amboina (Kinker Coll.), Java (Kinker Coll.)! Philippines! Labuan! Port 
Jackson! Samoa! 

Var.? bimaculata Pant. (1889). — V. elliptic-lanceolate. L. 0,064; B. 0,019 mm. Area lan- 
ceolate with markings on both sides of the central nodule. Strive 14 to 15 in 0,01 mm. Longi- 
tudinal lines? — Nav. bm. Pant. II p. 42 Pl. XXIII f. 346. 

Marine: Hungary, fossil (Pant.). 


40. C. sectilis A. S. (1877). — V. linear with rounded ends. L. 0,144; B. 0,023 mm. 
Axial and central areas uniting in a broad linear space, with a row of puncta along the median 
line. Strive 7,5 in 0,01 mm., parallel. Longitudinal lines submarginal. — Nav. sectilis A. 8. 


ATL. eialo. 

Marine: Whatabevot, India (Atl.) Hungary, fossil (Pant.). 

Var. boryana Pant. (1889). — L. 0,01 to 0,13; B. 0,02 to 0,024 mm. Area with a row of 
puncta on both sides of the central nodule. Strive 8 to 9 in 0,01 mm. Longitudinal lines margi- 
nal or inframarginal. — Nav. Boryana Pant. Il, XXVIII f. 407. 

Marine: Gulf of Naples! Bory, Hungary, fossil! Galapagos Islands (Weissflog Coll.)! 

Nav. pavida Pant. IIT Pl. XXX f. 438 appears to be an allied but smaller form. 


41. C. Anderssonii Cu. (1881). — V. linear. with subeuneate ends. L. 0,075; B. 0,019 mm. 
Axial area narrow, dilated around the central nodule, to an orbicular space without markings. 
Strie 6,5 to 7 in 0,01 mm., radiate at the ends, not punctate. Longitudinal lines inframarginal. 
N. And. Cu. N. BR. D. p. 11 Bl TO f.28> Cal. And econ. ue Party Pls ists: 

Marine: Galapagos Islands. 

The fig. in Cl. N. R. D. is not quite exact, the axial area being too broad. 


42. (©. Frater Cu. N. Sp. — V. convex, linear, with parallel margins and rounded cuneate 
ends. L. 0,1; B. 0,012 mm. Axial and central areas united in a narrow, lanceolate space, 
without markings. Striz 8 in 0,01 mm., smooth, slightly radiate in the middle and at the ends. 
Longitudinal lines inframarginal. — Pl. III f. 26. 

Marine: Galapagos Islands! 


43. C€. Spathula Brun (1891). — V. linear, narrowed towards the ends. L. 0,15 to 0.16; 
B. 0,01 to O,o12 mm. Axial area linear, very narrow; central area indistinct. Strie 12 in 0,01 
mm. parallel, divergent at the ends finely punctate. Longitudinal line marginal or inframarginal 
— Nav. spat. Brun. D. Esp. n. p. 40 Pl. XV f. 10. 

Marine: Japan, fossil (Brun Coll.)! 


44. C. adenensis Cu. N. Sp. — V. elongated, slightly biconstricted, with cuneate ends. 
L. 0,07; B. 0018 mm. Axial area narrow, irregularly dilated between the central nodule and the 
ends. Central area large, orbicular. Strize 13 (middle) to 15 (ends) in 0,01 mm., radiate in the 
middle, transverse at the ends, not distinctly punctate. Longitudinal lines inframarginal. — 
PPh B33: 


Marine: Between Aden and Bab el mandeb (Weissflog Coll.)! 
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45. C. abnormis Grun. (1878). — V. lanceolate, with broad, obtuse ends. L. 0,028 to 0,055; 
B. 0,007 to 0,oo9 mm. Axial area very narrow; central area small, orbicular. Median lines straight, 
with approximate central pores, and terminal fissures turned in contrary direction. Stria 30 
(Grunow) to 34 in 0,01 mm. transverse. Longitudinal lines faint, submarginal. — Nav. abnormis 
Gaon. an Ol MDs N:0 142: » A’ TD. p. 46. ‘Cal. abn. Icon. n. Part. IV PI. I f. 6, 7. 

Marine: Bohuslin, Sweden! 


46. ©. brevis Grev. (1857). — V. elliptical, with rostrate, obtuse ends. L. 0,06 to 0,08; 
B. 0,022 to 0,03 mm. Median line with distant central pores. Axial area narrow, dilated in the 
middle to a large, orbicular space. Strize 14 in 0,01 mm., almost parallel, not distinctly punctate. 
Longitudinal lines indistinct. — Nav. brevis Gree. D. of Clyde p. 478 Pl. IX f. 4. A. 8S. N.S. D. 
Pies: eonk. b. . p. lo Ply ite £4, WR. Syn. p97 Pl. XT £19! =—"Wav? crassa Gree. 
Miner peer Prey tf? TShCls55)? 

Marine: Spitsbergen! Greenland! Finmark! North Sea! North Siberian Sea, Cape Desch- 
niff! Léfanger, Angermanland, Sweden, (integlacial deposit)! Sydney (Thum.)! 

Var. vexans GRuN. (1880). — Elliptic-lanceolate, with broad, obtuse ends. — Nav. brevis v. 
ucnans “Grun. A’ D) p 30. AS. N.S. D. Pl. If. 14. Nav. brev. v. eliptica VY. H..Syn. p. 97, 
Epext t,o. . 

Marine and brackish: Sea of Kara! Finmark! Japan (strive 18 in 0,01 mm. Weissflog. Coll.)! 

Var. distoma Grun. (1880). — V. elliptical, with broad ends. Central pores of the median 
line distant. Central nodule large, thick. Jongitudinal lines distinct, single or double. 

Forma lator: Broadly elliptical. L. 0,078; B. 0,026 mm. Strize 13 to 14 in 0,01 mm. — 
Naw. (brevis var.?) diatoma f. lat. Grun. A. D. p. 31 Pl. I f. 25. 

Brackish water: Sea of Kara (Grun.), Japan! 

Forma angustior: Narrow elliptical. L. 0,068; B. 0,019 mm. Striz 15 to 16 in 0,01 mm. 
— Nav. (brevis var?) diatoma f. ang. Grun. A. D. p. 31 Pl. I f. 26. 

Brackish water: Jamal, Sea of Kara (Grun.). 

Forma bicuneata Cu. — V. with parallel margins and cuneate ends. L. 0,085; B. 0,029 mm. 
Striz 14 to 15 in 0,01 mm 

Marine: Japan, fossil (Brun Coll.)! Sydney! China! 

Nav. brevis and its varieties are nearly akin to N. amphisbena. 


47. C. bottnica Ci. N. Sp. — V. elliptic-lanceolate. L. 0,05; B. 0,018 mm. Central pores 
distant. Axial area broad, gradually dilated towards the middle, where it expands to a transverse 
fascia. Strive 22 in 0,01 mm. slightly radiate towards the ends. Longitudinal line faint, margi- 
nal. —- Pl. III f. 42. 

Slightly brackish water: Gulf of Bothnia at Pitea! 


48. C. Lagerheimii Cu. N. Sp. — V. elliptic-lanceolate convex, with obtuse ends. L. 0,042; 
B. 0,009 mm. Axial and central areas uniting in a lanceolate-linear space. Striew 17 in 0,01 
mm. very slightly radiate towards the ends. Longitudinal lines indistinct marginal, or inframarginal. 
Fresh water: Ecuador, Quito (Lagerheim)! 


49. (. latiuseula Kitz (1844). — V. elliptical to lanceolate. L. 0,075 to 0,09; B. 0,023 to 
0,03 mm. Axial and central areas uniting in an irregularly lanceolate space. Strive 18 to 21 
in 0,01 mm. parallel, finely punctate. Longitudinal lines marginal or inframarginal. — Nav. 
latiuscula Kitz Bae. p. 93 Pl. V f. 40. Grun. Verh. 1860 p. 534 Pl. IV f. 38. Donk. B. 
D. p.27 Pl. IV f07. Nav. patula W. Su. B.D. I p. 49 PL XVI f. 139 (1853). V. HH. Syn. 
Suppl. B f. 29. 

Fresh water, larger lakes: Scotland; Sweden: Venern! Malaren! Baltic, freshwater deposits 
of the Ancylus-epoch! Gotland! Switzerland (Lac des 4 cantons, Lac Leman)! 
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Var. africana Cu. — V. elliptic-linear, with broad and rounded ends. L. 0,13; B. 0,25 mm. 
Longitudinal lines crossing the striee in their middle. Strive 15 in 0,01 mm. — Pl. IV f. 5. 

Brackish water: Cameroon! 

The var. africana merits perhaps to be considered as a distinct species. 


50. €, Holstii Cu. (1881). — V. elliptical, with parallel margins and cuneate ends. LL. 0,052 
to 0,06; B. 0,016 to 0,o2 mm. Axial area very narrow; central area small, rounded. Strive 14 in 
0,01 mm. almost parallel, not distinetly or finely punctate. Longitudinal lines marginal. — A. 8. 


Atl. L. f. 48 (without name). Nav. Holst Cu. D. f. Grénl. and Argentina p. 11 Pl. XVI f. 1. 
Fresh water: Greenland! Albany, Maine, fossil! Oregon (AtL.). 


51. C€. Ladogensis Cu. (1891). V. broad, lanceolate, with subrostrate ends. L. 0,025; 
B. O,o14 mm. Axial area indistinct; central area small rounded, somewhat transverse. Strize 17 
in 0,o1 mm. slightly radiate, finely punctate. Longitudinal lines marginal, faint. — Nav. Ladog. 


Cu: D.sof Bani: spe 3d: dele Vet 3: 
Fresh water: Ladoga, on the surface of the lake! 


52. C.? dispersa Gr. and Srurr (1887). — V. almost flat, elliptic-lanceolate, with subacute 
ends. L. O,os; B. 0,027 mm. Median line straight, terminating close to the margin. Axial area 
narrow, dilated in the middle to a small rounded space. Strigz 27 in 0,01 mm., finely punctate, 
puncta forming undulating longitudinal lines. The strive are confined to an irregular, lanceolate 
space around the axial area, the part outside of this space being irregularly and coarsely punctate. 
Longitudinal lines inframarginal. — Nav. disp. Gr. and Srurr. Queck. M. Cl. III (2) p. 132 
Pl. Dertel0} 

Marine: Oamaru, N. Zeeland, fossil! 

This is remarkable species, which I have placed here only with hesitation. The longi- 
tudinal; line is visible only in strongly oblique light. A somewhat! similar form occurs at 
Monterey, which I know by a sketch sent by Grunow, who calls it Mastogloia? decorata. This 
form is smaller (L. 0,033; B. 0,013 mm.) and has a larger quadrate central area and probably 
coarser strive. 


53. C.? sejuncta A. 8. (1874). — V. linear, with parallel margins and rounded cuneate 
ends. L. 0,04; B. 0,01 mm. Axial and central areas indistinct. Striz 12 in 0,01 mm. transverse. 
Longitudinal lines broad, submarginal. — Nav. sejuncta A. S. N. 8. D. p. 87 Pl. I f. 18. 

Marine: North Sea, Campeachy Bay (A. 8.). 

I have not seen this species, which A. Scumimr seems to consider akin to Dzploneis 
nitescens. It seems to me more probable that it belongs to the group of C. Powellii. No indica- 
tion of the nature of the strive exists. If punctate this form may be a Diploneis; if smooth it 
belongs to the group of C. Powelli. 


54. C. blanda A. S. (1874). — V. linear, with rounded ends. lL. 0,05 to 0,13; B. 0,01 to 
0,o1s mm. Axial area narrow. Central area orbicular, large. Strive 8 to 10 in 0,01 mm. parallel, 
radiate at the ends, not distinctly punctate. Longitudinal lines broad. — Nav. blanda A. S. N. 
S. D. p. 90 Pl. II f. 27. Pinn. ergadensis Gruc. T. M. 8. 1856 p. 48 Pl. V f. 22? 

Marine: North Sea! Black Sea! Ceylon! Seychelles! Amboina! Labuan! Tahiti! 

t 

55. (©. supergradata Brun. (1891). — V. convex, linear, with rounded ends. L. 0,115 to 
0,135; B. 0,016 mm. Axial and central areas combined in a broad, linear space. Median line 
strongly flexuose. Strie 6 in 0,01 mm., parallel smooth. Longitudinal lines broad, marginal. — 
Nav. supergr. Brun. D. Esp. n. p. 40 Pl. XV f. 6. 

Marine: Gulf of Naples! Port d’Alger (Brun), Bosphorus (Brun). 
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56. ©. Wittii Grun. (1881). — V. linear, slightly constricted in the middle, with subcuneate 
ends. L. 0,073; B. 0,014 mm. Axial and central areas indistinct. Striz 8 in 0,01 mm., smooth, 
subparallel. Longitudinal lines broad, submarginal. — Nav. Wittw Grun. in Cl. N. R. D. p. 11 
Pi. bief.. 3h: 

Marine: Brazil (Grun.). 


57. ©. Zanardiniana Grun. (1860). — V. linear, with slightly coneave margins and sub- 
euneate ends. L. 0,168; B. 0,019 mm. Axial area narrow, slightly dilated around the central 
nodule. Striz 5 in 0,01 mm. Longitudinal lines broad, median. — Nav. Zanard. Grun. Verh. 


1860 p. 525 Pl. III f. 12. 
Marine: Adriatic (Grun.). 


58. ©. Campbellii Perrr (1877). — V. with parallel or slightly concave margins and cuneate 
ends. L. 0,058 to 0,081; B. 0,019 to 0,022 mm. Axial area indistinct. Central area a subquadrate 
space with fragments of strie. Strive 8 in 0,01 mm. smooth, parallel. Longitudinal lines marginal. 
— Nav. Campb. Pur. D. de Campb. p. 22 Pl. V f. 23. 

Marine: Island of Campbell! 

An examination of original specimens has convinced me that this species is nearly akin to 
C. Powellia. 


59. C. biseriata Perit (1877). — V. convex, lanceolate, gradually tapering from the middle 
to the ends. L. 0,055 to 0,074; B. 0,0176 mm. Axial area narrow. Central area a quadrate space. 
Median line with approximate central pores. Striz 7 in 0,01 mm., smooth, slightly radiate through- 
out. Longitudinal lines broad, on one side of the median line uniting with the central area. — 
Nav. biseriata Putrr D. de Campb. p. 23 Pl. 1V f. 15. 

Marine: New Zealand! 


60. ©. Powellii Lewis (1861). — V. linear, with parallel margins and cuneate ends. L. 0,05 
to 0,13; B. 0,015 to 0,o3 mm. Axial area indistinct or narrow. Central area quadrate. Striz 
7 to 11 in 0,01 mm., parallel, smooth. Longitudinal lines broad, uniting with the central area. 

Var. atlantica Cu. — L. 0,05 to 0,1 mm. Striz 10 to 11 in 0,01 mm. — Nav. Powellu 
Lewis Proced. Ac. nat. se. Philad. p. 65 Pl. IL f. 6. Nav. sectihs var. Boryana Pant. II p. 58 
Pl. VIII f. 152 (1889). 

Marine: Quincey, Mass! Long Island Sound! Hungary fossil (Pant). 

Var. galapagensis Cu. (1881). — L. 0,05 to 0,09; B. 0,013 to O,o2 mm. Striz 8 to 9 in 0,61 
mm. — Nav. Pow, var. galapag. Cu. N. R. D. p. 11 Pl. III f. 30. 

Marine: West Indies! Galapagos Islands! 

Var. Vidovichi Grun. (1863). — V. 0,1 to 0,15 mm. Striz 6 to 7 in 0,01 mm. — Nav. 
Vidovichi Grun. Verh. 1863 p. 150 Pl. XIII f. 4. 

Marine: Adriatic (Grun.), Sumatra (Deby Coll.)! 8. America (Deby Coll.)! 

Var. egyptiaca GRev. (1866). — V. elongated, slightly constricted in the middle. L. 0,11 
to 0,13; B. 0,02 mm. Axial area distinct. Central area irregularly quadrate. Striz 6 in 0,01 
mm. smooth, transverse. Longitudinal lines broad, united, or nearly so, with the central area. 
— Nav. egyptiaca Grev. T. M. S. XIV p. 127 Pl. XII f. 16—17. Purrag. D. de Villefr. p. 53 
El dif, 9, 

Marine: Adriatic! Alexandria (Deby Coll.), Sumatra! 

Var. Bartholomet Cu. (1878). — V. panduriform. L. 0,055 to 0,07; B. 0,015 or 0,017 (max.) 
to 0,01 (min.) in 0,01 mm. Axial area distinct, but narrow. Central area quadrate. Strive 7 to 
8 in 0,01 mm. smooth, parallel. Longitudinal lines broad, marginal, united with the central area. 
— Nav. Bartholomet Cu. W. Ind. D. p. 6 Pl. If. 5. A. S. Atl. CLX f. 9. 

Marine: West Indies! Porto Seguro (Deby Coll.)! Bahia (Deby Coll.)! 
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61. C. Castracanei Grun. (1881). — V. broadly linear to lanceolate, with obtuse ends. 
L. 0,07 to 0,135; B. 0,02 to 0,os mm. Median line straight, with small, terminal nodules and large 
quadrate, central nodule. Axial and central areas uniting in a narrow, lanceolate space. Strie 
9 to 12 in 0,01 mm., slightly radiate throughout, smooth. Longitudinal lines broad, area-like, 
median, not united with the central area. : 

Var. Philippinarum Cu. — V. linear with gradually narrowed ends. L. 0,11; B. 0,02 mm. 
Striz 12 in 0,01 mm. 

Marine: Manilla (Deby Coll.). 

Var. Petitiana Grun. (1881). — V. broadly linear, with cuneate ends and parallel margins. 
L. 0,07; B. 0,o2 mm. Area crossed by faint striz. Striz 11 in 0,01 mm. — Nav. Pet. Grun. in 
Cl N. OR. Dpai2 Pl, ST iS: 

Marine: Cebu! 

Var. seychellensis Grun. Ms. — Like var. Petitiana, but without faint striz on the area. 
Strie 10 in 0,01 mm. 


Marine: Seychelles (Van-Heurck Coll.)! 


Var. caledonica Cu. — V. narrow elliptical. L. 0,135; B. 0,03 mm. Striz 10 in 0,01 mm. 
Marine: New Caledonia (Kinker Coll.)! 
Var. genuina Ct. — V. lanceolate. L. 0,1; B. 0,03 mm. Strive 9 in 0,01 mm. — Nav. 


Castracanei Grun. in Cl. N. R. D. p. 12 Pl. III f. 38. 
Marine: Australia (Grun.). 


C. Castracanei is a large and beautiful form, and is connected by intermediate varieties with 
C. Powellit. 


62. €.? venusta Pant. (1889). — V. linear, with rostrate ends. I. 0,037; B. 0,095 mm. 
Axial area narrow. Central area small, dilated on both sides of the median line to broad lateral 
areas. Striz 21 to 22,5 in 0,01 mm., parallel, divergent towards the ends. Longitudinal lines mar- 
ginal. — Nav. venusta Pant. II p. 54 Pl. V f. 81. 

Marine: Hungary, fossil (Pant.). 

I have not seen this species; the description being made from the figure in Pantocseks 
work, which shews some likeness to a small C. Powellii, with the strize crossed by a narrow, 
marginal line. 


63. C. amiea Cu. a. Grun. (1881). — V. broad, slightly constricted in the middle, with 
cuneate ends. L. 0,075 to 0,095; B. 0,023 to 0,03 mm. Axial area very narrow. Central area 
large, quadrate, dilated to broad lateral areas on both sides of the median line. Striz 7 to 8 in 
0,01 mm. smooth, almost parallel. — Nav. amica Cu. a. Grun. in Cl. N. R. D. p. 12 Pl. III f. 37. 

Marine: Tahiti! 

C. amica is remarkable by the broad lateral areas, which are also very much developped in 
the following two species. These areas occupy the place of the longitudinal lines of the other 
species of this genus. 


64. CO. quadriseriata Cr. a. Gruy. (1881). — V. broad, hexagonal, with parallel margins 
and large, cuneate ends. Median line with small terminal fissures and incrassate central nodule. 
L. 0,09 to 0,16; B. 0,035 to 0jo47 mm. Axial area narrow. Central area large, orbicular. Strix 
7 to 8 in 0,01 mm.,, slightly radiate at the ends, elsewhere parallel, smooth. Longitudinal areas 
broad, linear, attenuated towards the ends. — Nav. quadriseriata Cu. N. R. D. p. 12 Pl. IT f. 32. 
Nav. duplex Pant. III Pl. XLIT f. 579 (1898). 

Marine: Barcelona! Balearic Islands! Gulf of Naples! Levant (Grove Coll.)! 

65. ©.? kryophila Cr. (1883). — V. elliptic-lanceolate, with cuneate or obtuse ends. 


L. 0,05 to 0,os; B. 0,018 to 0,o4 mm. Axial area narrow. Central area small, orbicular, dilated 
on both sides of the median line to large, lunate lateral areas, on which faint traces of the striz 


~ 
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are visible. Strie 8 to 9 in 0,01 mm. smooth, slightly radiate. — Nav. kryoph. Cu. Vega p. 473 
RieexeOe Vil tedious Var-? gelida Cu: 1. c. £. 42. 

Marine: North Siberian Sea, Cape Wankarema! Ice from the east-coast of Greenland! 

A very peculiar form, for which I can find no other natural place than this. The large 
lateral areas give this form some resemblance to N. Hennedyi, but nevertheless it cannot belong 
to the section Lyrate of Navicula, as the structure of the striz is entirely different. If this 
species really be a Caloneis, we have here the »lateral lines» in an extraordinary degree of 
development. 


66. ©. Musea Grue. (1857). — V. broad, panduriform, with cuneate or rounded ends. LL. 0,04 
to 0,07; B. 0,016 to O,o25 mm. Axial and central areas united in a broad lanceolate, space, 
sometimes constricted in the middle. Median line bordered by thick siliceous strings, with in- 
distinct terminal fissures and approximate central pores. Strive 7 to 8 in 0,01 mm., smooth, or 
more or less obscurely punctate. Longitudinal line broad, submarginal. — Nav. Musca Gruc. D. 
CuO ieepars (oie to aS. Nos. Dp. 86 Pl Lit. Atl Cux £2 2, 10,11, 12. 
Nav. constricta .Grun. Verh. 1860 p. 535 Pl. IIT f. 18 (very bad). Nav. intercedens A. S. Atl. 
CLX f. 3, 4, 5. Nav. musceformis Pant. III Pl. XVII f. 256 (1898). 

Marine: North Sea! Mediterranean Sea! Adriatic! Bab el mandeb! Ceylon! Seychelles! 
China! Japan! Galapagos Islands! Porto Seguro! West Indies! 

Var. intermedia Cu. — Strongly constricted, with elliptical segments. L. 0,06 to 0,09; 
B. 0,025 to 0,028 mm. Axial area narrow, lanceolate. Strive 6 in 0,01 mm. Longitudinal lines 
broad, submarginal. — Nav. Musca var. intermedia A..S. Atl. CLX f. 7, 8. 

Marine: Sumbaya (Kinker Coll.)! Manila (Deby Coll.)! Samoa (Atl). 

Var. mirabilis Leup. Forr. (1879). — V. panduriform with tongue-shaped segments. L. 0,077; 
B. 0,029 mm. Axial area narrow linear, slightly dilated around the central nodule. Strie 7 (6 
according to Leud.) in 0,01 mm. Longitudinal lines broad, submarginal. — Nav. mirabilis Lrup. 
Hortm. D. de Ceylan p. 31 Pl. Il f. 21. A.S, Atl. CLX f. 6. 

Marine: Ceylon! Sumbava (Kinker Coll.)! Manila (Deby Coll.)! Sumatra! 

Var. eurynota Cu. — V. strongly constricted in the middle with elliptical segments. L. 0,08; 
B. 0,02 (max.) to 0.01 (min.) mm. Axial area very large. Striv 6 in 0,01 mm. Longitudinal 
line narrow, median. — Part II Pl. I f. 9. 

Marine: Rio Janeiro (Deby Coll.)! 


Var.? margino-punctata GRrovn a. Sturr (1887). — V. slightly constricted in the middle, 
with cuneate or rounded ends. L. 0,055 to 0,11; B. 0,022 to 0,o32 mm. Area broad and large. 
Strie 10 in 0,01 mm., becoming faint towards the area. Longitudinal lines marginal. — Nav. 


margino-punctata Gr. a. Sturt Journ.Quek. M. Club. IT (2) p. 132 Pl. X f. 7. Nav. margino- 
tnecata, GR. a. STURT. |. c.f It. A. S, Atl CLX f. 27. 

Marine: Oamaru, New Zealand, fossil! 

N. Musca is extremely variable and many of the varieties are very dissimilar in ap- 
pearance, but there exist, so far as I can find, no characteristics of sufficient importance for their 
distinction as species. Nearly akin to N. Musca is also the following, which is described as a 
species, because it occurs in many different places with the same characteristics. 


67. €, Kinkeriana Truan (1892). — V. panduriform, of the same outline as Diploneis Kiit- 
zing. Li. 0,11 to 0,13; B. 0,04 (max.) to 0,018 (min.). Axial area broad, with rudimentary 
continuations of the striz. Median line straight, enclosed between thick siliceous strings, with 
small terminal nodules and approximate central pores. Striee 7 in 0,01 mm., smooth, or indistinctly 
granulate, radiate. Longitudinal bands narrow, nearer to the margin than to the median line. — 

K. Sv. Vet. Akademiens Handlingar. Bd 26. N:o 2. 9 
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Cu. in Diatomiste I p. 76 Pl. XII f. 5. Nav. Kink. Panv. III Pl. XLII f. 571. Nav. Venus Panr. 
Til Pl. XXIX f. 422 (1892)? 

Marine: Guernsey (Grove Coll.)!| Mediterranean Sea (Naples, Nice, Barcelona)! Moron, 
fossil (Truan). , 

This is certainly one of the most beautiful naviculoid diatoms. It was named by the late 
Mr. Truan Nav. Kinkeriana, a name given by Pantocsek te another Navicula (NV. Kinkerti II, 1X 
f. 169). For this reason I proposed to name it N. amoena, but having since separated the genus 
Caloneis from Navicula, I prefer the name given by Truan. 


68. C. biconstricta Grove a. Sturt (1887). — V. biconstricted with orbicular median and 
elliptical terminal segments. L. 0,08; B. 0,016 mm. Axial area narrow; central area orbicular. 
Strie 8 in 0,01 mm. Longitudinal line marginal. — Nav. bic. Grove a. Sturt. Quek. M. Club. 


TT (2). ps 132 Bl Xe. 
Marine: Oamaru, New Zealand, fossil! 


69. C. formicina Gru. (1878). — V. biconstricted, with small median and large terminal 
segments. L. 0,057 to 0,085; B. 0,012 (max.) to 0,004 (min.) mm. Axial area narrow, dilated in 
the middle to a transverse fascia. Strive 6 in 0,01 mm., very delicately punctate. Longitudinal 
line inframarginal. Frustule rectangular. — Nav. formicina Grun. in Cl. West Ind. D. p. 6, 
£46; A. S. Ath CLxX t 38st0-4e 

Marine: Campeachy Bay (Grun.). 


70. €.? egena A. 8. (1890). — V. biconstricted, with the median segment smaller than the 
terminal, which are acuminate. Ll. 0,033; B. 0,005 mm. Axial and central areas united in a 
space of the same shape as the valve. Striz marginal, 11 in 0,01 mm. Longitudinal line? — 
Nav. egena A. 8. Atl. CLX f. 42, 48. 

Marine: Campeachy Bay (A. 8.). 


71. C. ophiocephala Cr. a. Grove (1891). — V. very convex, divided by two constrictions 
into three segments, of which the median is almost orbicular, the terminal spathulate. L. 0,07 to 
0,085; B. 0,013. Median line with indistinct terminal nodoles, enclosed between strong siliceous 
strings. Axial areas in the terminal segments large, lanceolate. Central area very broad, having 
a lunate marking or each side of the central nodule. Striz 11 in 0,01 mm, at the base of the 
segments, 13 at the ends, radiate, smooth. Longitudinal line narrow. — Nav. ophiocephala Cu. a. 
GrovE Diatomiste I p. 57 Pl. IX f. 13. 

Marine: Island of Rhea, Singapore! Java! Island of Muntok, Sumatra! Macassar Straits 
(Grove Coll.)! 


72. C.? scintillans Temp. a. Brun. (1889). — V. strongly constricted in the middle. Seg- 
ments rhomboidal with cuneate ends. I. 0,09 to 0,125; B. 0,025 to 0,035; at the constriction 0,012 
mm. Median line enclosed between strong siliceous strings with small terminal fissures, turned 
in the same direction, and approximate central pores. Axial area narrow. Central area a broad, 
transverse fascia. Striv 6 in 0,o1 mm. smooth, slightly divergent in the middle of each segment. 
Longitudinal line(?) approximate to the axial area, indistinct. — Nav. scint. D. f. du Japon p. 45 
PLOW £. 9: Bens. Atl Chix £36.23 

Marine: Japan, fossil! Jedo (Atl.). 

IT am not quite sure whether this form belongs to Caloneis or to Pinnularia. On the fig. 
in D. f. du Japon a marginal longitudinal line is visible, but I have not seen this line on original 
specimens. It seems to me doubtful whether the line close to the axial area is the longitudinal 
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line. If this form does not belong to Caloneis, it is a Pinnularia, and is then akin to P. /o- 
bata and P. excellens. 


73. ©.2 Hardmaniana Ci. V. Sp. — V. deeply constricted, with subelliptical segments, 
broadest at the base. L. 0,05; B. 0,016, at the constriction 0,005 mm. Median line with approximate 
median pores, and small terminal nodules. Axial area very broad, elliptical in each segment. 
Central area a broad, transverse fascia. Strive 8 in 0,01 mm. at the base of the segments, 10 at 
the ends, smooth. Longitudinal lines indistinct. — Part II Pl. I f. 10. 

Marine: Campeachy Bay (Hardmans coll.)! 

This species is akin to C. scintillans and may perhaps be a Pinnularia. 


Additional. 


74. C. latevittata Panr. (1893). — V. with parallel margins and cuneate ends. L. 0,084; 
B. 0,0024 mm. Axial area narrow, slightly dilated around the central nodule. Strie parallel 
throughout, 18 in 0,01 mm. not distinctly punctate. Longitudinal lines broad, nearer to the margin 
than to the median line. — Nav. latev. Panv. III Pl. VIII f. 122. 

Habitat? Hungary, Bodos (Pant.). 

I have not seen this species, and am uncertain whether it is a Caloneis or a Neidium. 


Neidium Prirzer (1871). 


Valve elongated, linear to broadly lanceolate. Median line straight; its central pores turned 
in contrary directions; its ends with two lateral and one axial prolongations. On both sides of 
the median line are one or two longitudinal lines. Axial area narrow or indistinct. Central area 
orbicular or somewhat transversely dilated. Structure: distinct puncta, disposed in transverse, 
usually oblique, rows. Cell-contents: two chromatophores along the connecting zone, which do not 
migrate along the interior of the valve, and are divided by fissures parallel to the axis of the cell 
(Prrtzer, Bau und Entw. p. 39). In conjugation two cells form two auxospores with transversely 
striate perizonium, which opens by an operculum (GrirritH, Ann. and Mag. n. hist. s. 2 Vol. XVI 
p- 92 Pl. Il B 1855. — Der Bary, Bot. Z. Beil. p. 62, 1858). 

The genus Neidium was founded in 1871 by Prirzer (Bau u. Entw. p. 39) on the charac- 
teristics of the cell-contents, but the peculiarities of the valve are also sufficient for the distinction 
of Neidium as a genus. The median line has the central pores turned in contrary directions. The 
terminal nodules are also peculiar. The longitudinal lines point to some relation between Neidium 
and Caloneis, but the structure is different. The forms of Neidium have in the dry state usually 
a characteristic yellow colour. The striv are coarsely, or at least distinctly, punctate and they 
usually cross the valve in an oblique direction. The puncta form also, on the other hand, more 
or less regular, longitudinal strive. 

Neidium is, as far I can see, not nearly akin to any other genus, although there are some 
relations to Caloneis, of which genus C. Silicula was by Prrrzpr included in Neidium. One species 
of Scoliopleura, viz. S. Schneideri Grun. resembles Neidium in the oblique striation. 

The numerous forms included in Neidium are so intimately connected, that all the species 
are more or less artificial and founded on variable characteristics, such as the form and outline of 
the valve. It seems from the observations of GrirritH that the mother-cells of the auxospore have 
rostrate, but the young cells, rounded ends. Strictly speaking, perhaps all the forms of Neidium 
ought to be treated as varieties of one species, but this course would make it difficult to dis- 
criminate between the numerous forms. 

All the Neidia live in fresh water, some few also in brackish water. They occur in arctic 
as well as in tropical regions. 
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1. N. bisulcatum Laasr. (1873). — V. linear, with rounded ends. L. 0,04 to 0,07; B. 0,008 
to 0,009 mm. Striz 28 to 30 in 0,01 mm., distinctly punctate. — Navic. bisulcata Laas. Spitsb. 


Pp. p. 31 Pl If 8 A. S. Atl. XLIX £15, 17. N. setta W. Sus “Ann. Magi n> hist. Xe pan; 
PU a ean s57)? 

Fresh water (alpine esioaldy Greenland! Spitsbergen! Beeren Eiland (Lagst.)! Dovre, Nor- 
way! Sweden (Areskutan, Westerbotten etc.)! Finland! Lac Gerardmer (Vosges)! Argentina! 


2. N. affine Eup. (1843). — V. linear, with rostrate ends. 
Var. longiceps Grua. (1856). — V. small, frequently with undulating margins. Ends broad, 
rostrate or rostrate-capitate. L. 0,03; B. 0,005 mm. Striz very fine. — Nav. longiceps Gree. M. 


Of EV SPE hy 27 

Fresh water: Greenland! Scotland (Greg.)! 

Var. undulata Grun. (1860). — V. slightly triundulate, with broad, rounded ends. L. 0,075 
B. 0,013 mm. Strive 24 in 0,01 mm. — Nav. aff. var. undulata Grun. Verh. 1860 p. 544. Pl. V 
£6. VoleSynsnP]l) SILL fae 

Fresh water: Sweden (Cl. M. D. N:o 103), Belgium (V. H.). 

Var. amphirhynchus Ens. (1843). — V. with protracted, rostrate-capitate ends. 

Forma minor: L. 0,04 to 0,05; B. 0,008 to 0,013 mm. Strie 25 to 27 in 0,01 mm. 

Kresh water: Sweden (Upsala)! Astraha (Blue Mountains)! 

Forma major: Li. 0,093 B. O01 mm. Strize about 16 in 0,01 mm. — Nav. affinis Kus. Am. 
III: 1, f. 10 etc. Nav. amphirhynchus W. Sm. B. D. XVI f. 142. Donx. B. D. p. 34 Pl V f. 9. 
A. 8. Atl. XLIX f. 27 to 30. Naw. aff. var. amphirh. Grun. Verh. 1860 Pl. V f.5,11. Nav. Iridis 
var. amplirh. V.-H. Syn. Pl. XIII f. 5. 

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.), Scotland! England! Belgium 
(V. H.)! Sweden! Finland! New Zealand! 

Var. genwina Cu. — V. with rostrate, less protracted ends. 

Forma minor: L. 0,045 to 0,065; B. 0,008 to 0,013 mm. Striz 22 to 29 in 0,01 mm. — 
Nav. affinis Exp. Am. II: 2. f. 7; 4 f. 4. Kitz. Bac. XXVIII f. 65. Naw. affinis var. A. S. Atl. 
XLIX fig. 20 to 23. Nav. bisuleata var. turgidula Laas. Spitsb. D. p. 32 Pl. I f. 9. 

Fresh water: Spitsbergen (Lagst.), Lappland! Finland (Tulomian Lappmark)! Italy (Atl)! 
Australia (Blue Mountains and Tasmania)! 
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Forma media: L. 0,07 to 0,12; B. 0,017 to 0,o2 mm. Strive 18 to 19 in 0,01 mm., composed 
of puncta, 13 to 18 in 0,o1 mm. — Nav. affinis Gruc. M. J. 1854 Il f. 8. Grun. Verh. 1860 Pl. V 
f. 2. Donk. B. D. p. 33 Pl. V f. 8. Nav. firma var. subampliata Grun. A. 8S. Atl. XLIX f. 19. 

Fresh water: Greenland! Iceland! Spitsbergen (Lagst.)! England! Sweden! Finland! South 
Africa! Australia (Murray River)! 

Forma maxima: L. 0,18 to 0,3; B. 0,o4 mm. Strizee 12 to 17 in 0,01 mm. Puncta 14 to 15 
in’0,01 mm. — A. S: Atl. XLIX f. 1. ‘ 

Fresh water: Monticello, (fossil) New York! 


3. N. productum W. Sm. (1853). — V. subelliptical, with rostrate-capitate ends. L. 0,06 
to 0,1; B. 0,02 to 0,025 mm. Striz 17 in 0,01 mm. — Nav. producta W. Sm. B. D. I p. 51 PI. 
XVII f. 144. A. S. Atl. XLIX f. 37 to 39. Grun. Verh. 1860 p. 543 PL. IV f. 35. Nav. Iridis 
var. producta V. H. Syn. p. 104 Pl. XIII f. 3. Nav. affinis V. H. Syn. Pl. XIII f. 4. 

Fresh water: England! Germany! Belgium (V. H.). Bengal! 

This form graduates into N. affinis var. amphirynchus. 


4. N. oblique-striatum A. 8. (1877). — V. linear, slightly triundulate, with cuneate ends. 
L. 0,068 to 0,13; B. 0,015 to 0,022 mm. Strive 14 to 20 in 0,01 mm. very oblique, coarsely punc- 
tate, puncta 17 to 18 in 0,01 mm. -- Nav. obl. str. A. S. Atl. XLIX f. 41, 42. 


Fresh water: Demerara River! 


5. N. Iridis Eu. (1843). — V. linear, subelliptical, with rounded ends. LL. 0,09 to 0,17; 
B. 0,022 to 0,03 mm. Striz slightly oblique, 16 to 19 in 0,01 mm., punctate; puncta 13 to 17 in 
Ofo1 mm. — Nay. Iridis Wns. Am. p. 130 Pl. [V:1, f. 2. Ktrz. Bac. p. 92 Pl. XXVIII f. 42. 
Dorm, Wop. 30 Pl: V f..6. A. S. Atl. XIX 2. V. WH. Syn. XI f. 1. Nav. firma Ktrz. 
Bice. bl ext 10. W. Su B.D. Pl, XVI f. 138. cA. 8. Atl. XLDC£. 3. Nav. frma 
var. major GRuN. Verh. 1860 p. 543 Pl. V f. 1. Srrésze, Klecken D. f. 5 a. 

Fresh water: Franz Jos. Land (Grun.), Iceland! Sweden! Finland! England! Vosges! Switzer- 
land (Brun), Belgium (V. H.). North America (French Pond, Monticello, Delaware)! Cape Horn 
(Petit). Australia (Blue Mountains)! 

Var. ampliata Eup. (1842). — V. narrow, elliptical, with broad, subrostrate ends. L. 0,07 
to 0,1; B. 0,023 to 0,026 mm. Strie 16, puncta 17 in 0,01 mm. — Nav. ampliata Ens. Ber. 1842 
p. 337 M. Geol. A. S. Atl XLIX f. 4, 5. Nav. affinis W. Su. B.D. XVI f. 143. Srréss, 
Khecken D. f. 12. 

Fresh water: Sweden, Degernias (Atl.); Holstein (Atl.). Houghton, Michigan N. A.! 


6. N. amphigomphus Eup. (1843). — V. linear, with cuneate ends. L. 0,09 to 0,15; B. 
0,022 to 0,04 mm. Strive 16 in 0,01 mm. coarsely punctate, puncta 17 in 0,01 mm. — Nav. amphi- 
gomplus Bus. Am. Il f. 27, [il:1 f 38. Ktrz. Bac. p. 938 Pl. XXVIII Ff. 40,41. A.S. Atl. XLIX 
f. 32 to 34. Nav. firma Donk. B. D. p. 31 Pl. V f. 7. Nav. affinis v. amphirhynchus Grun. Verh. 
1860 p. 544 Pl V f. 2. Nav. dilatata A. S. Atl. XLIX £. 9. Nav. Lridis var. amphigomphus 
V.-H. Syn. p. 104 Pl. XIII f. 2. 

Fresh water: Greenland! Spitsbergen (Lagst.)! Sweden! Finland! Belgium (V. H.)! Germany! 
Switzerland! North America (New Providence! Monmouth! Canada! Sierra Nevada!). South 
America! 


7. N. Hitchcockii Eup. (1843). — V. linear, biconstricted, with cuneate ends. Li. 0,055 to 
0,1; B. 0,015 mm. Striz 20, puncta 20 in 0,01 mm. — Nav. Hitch. Eup. Am. p. 130, M. G. V: 3 
Pehle Doxkeab. Dae 29- Pl. Vf '4° AM Steal EX f. 35, 36. 

Fresh water: Sweden! Scotland (Donk.)! Bengal! Australia (Murray River)! New Zealand! 
North America (Port Hope! Crane Pond! French Pond!). 

N. Hitchcockii may be regarded as a undulate form of N. amphigomphus. 


fod 
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8. N. dubium Ens. (1843). — V. elliptical, sometimes slightly biconstricted, with obtuse, 
subrostrate, or almost apiculate ends. L. 0,03 to 0,0375; B. O,o1 mm. Striw 20 to 24 in 0,01 mm. 
— Nav. dubia Kus. Am. p. 130 Pl. II f. 2, 8. Kiivz. Bae. p. 96 Pl. XXVIII f. 61. Grae. M. J. 
1856, IV Pl Tf. 3. Seaum:P. D. 1 Nacho. 26 £:125.lo A. SS. cAtl LXer, weet to 26: 
Nav. Peisonis Grun. Verh. 1860 p. 544 Pl. III f. 28. Nav. Iridis var. dubia V. H. Syn. p. 104 
Suppl. B. f. 82. Nav. incurva var. minuta Gurwinsky Materyjaly p. 22 Pl. I f. 18. 

Fresh, sometimes brackish water: Sweden (Westerbotten to Skane)! Gulf of Bothnia! Seot- 
land (Greg.). Neusiedler See, Hungary (Grun.). Bengal! Australia (Blue Mountains)! New Zea- 
land! North America (Port Hope, Ducks Pond, Lost Spring Ranch Cal.)! Surinam! Ecuador! Puerto 
Monte, Chile! Argentina! 


9. N. dilatatum Ene. (1843). — V. broadly elliptical, with subrostrate ends. L. 0,06 
B. 0,025 mm. Strie 16, puncta 17 in 0,01 mm. — Nav. dilatata Kus. Am. p. 130. A. S. Atl. 
OUD 6: 


Fresh water: Finland (Vasa! Pudasjarvi Atl.). 


10. N. citreum A. 8S. (1877). —. V. broadly lanceolate. L.0,07 to 0,10; B. 0,04 to 0,055 mm. 
Strie 16 to 17, puncta 17 to 19 in 0,01 mm. — Nav. citrea A. 8. Atl. XLIX f. 12. 
Fresh water: Demerara River! 


11. N. tumescens Grun. (1877). — V. broadly lanceolate. L. 0,16; B. 0,06 mm. Striz 16. 
puncta 17 in 0,01 mm. — Nav. firma var. tumescens Grun. A. 8S. Atl. XLIX f. 10. 
Fresh water: North America (Bemis Lake! Cherryfield! Monmouth! Troy!). 


Additional. 


To Neidium perhaps belongs Navicula includens Pant. IIL (Pl. XIII f. 201), unknown t 
the author. 


Pseudoamphiprora Cr. (1881). 


Valve more or less lanceolate and convex. Median line straight. Central nodule transversely 
dilated into a stauros, not reaching the margin, but abutting on two longitudinal lines, one on each 
side of the median line. Axial area indistinct, central area a transverse fascia. Strive nearly 
parallel, composed of fine puncta. Connecting zone not complex. — The cell-contents of P. stawro- 
ptera have two chromatophore-plates along the valves. They have entire margins and a deep, 
narrow sinus from the apices, below the median line. Their substance is thinner below the longi- 
tudinal lines. 

In the year 1881 (New and rare D. p. 13) I proposed to include in a section Pseudo-amphi- 
prora of Navicula a few forms, among which was Amphora stauroptera Bat., synonymous with 
Amphiprora lepidoptera Grua. (D. of Cl. Pl. XII f. 59 ce) and A. obtusa Grua. (1. c. f. 60). This 
small group is very interesting and merits to be regarded as a separate genus, the systematic place 
of which is between Navicule Lyrate and Caloneis. 

All the species are marine and inhabit both arctic and tropical seas. 


Artificial key of species. 


, SEDI EAA sy Bola Sol oeOMOMeNGN Gro oe a coo eo FE impleta CL. a. GROV. 
) ==" "broad fae AS ah al Baal de 2. 
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Rime ON CAICOUMGNGMITIEL. | rk}, 00 iti hve also cemaeeavlyisi bee awa tes raeed - P. crucifix Br. a. Temp. 
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Wr HOS6) GARE S OR TRS Pee eS ene Ae 0 mg, ge 4. 

Nini RCOALSCLVA DUN CAUCE emi ie tt Jaasvs ve sus Wo cthe i ceeg cc oe cs P. jugata Cu. 
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1. P. impleta Cu. a. Grove (1891). — V. elliptic-lanceolate. LL. 0,13; B. 0,038 mm. Median 
line with very approximate central pores and indistinct terminal fissures. Stauros narrow dilated 
at the extremities. Strive 12 in 0,01 mm., radiate throughout, finely lineate. Longitudinal lines 3 
to 4 on each half of the valve, the most distinct connecting the ends of the stauros with the ends 
of the valve. — Nav. impl. Cu. a. Grove. Diatomiste I, p. 58 Pl. TX fig. 1. 

Marine: Macassar Straits! 


2. P. polygona Brun (1891). — V. broad with slightly convex margins and cuneate, obtuse, 
ends. L. 0,12 to 0,15; B. 0,035 to 0,o5 mm. Median line with small terminal fissures, turned in 
the same direction, and not very approximate central pores. Stauros moderately broad. Strive 
slightly radiate throughout, 16 in 0,01 mm., punctate, puncta 21 in 0,01 mm. Longitudinal lines 
not very distinct. — Nav. pol. Bruyn. D. Esp. n. p. 38 Pl. XV f. 9. 

Marine: Japan, fossil! 

The longitudinal lines are not so distinct as on the 
other species. In their place is a kind af low crest sepa- 
rating the interior part of the valve from the exterior 
steeply sloping part. 


3. P. stauroptera Bari. (1854). — V. elliptic-lanceo- 
late, with obtuse ends. IL, 0,11 to 0,13; B. 0,03 to 0,035 
mm. Stauros moderately broad. Strize 14 to 18 in 0,01 
mm., finely punctate, parallel. Longitudinal lines distinct, 
median. — Amphora stauroptera Batt. Smiths. Contr. VII 
p. 8 f. 14, 15 (1854). Amphiprora lepidoptera Grea. D. of 
Clyde p. 506 Pl. XII f. 59 © (1857). Amphiprora obsusa 
Gurnee ‘Clyde hc. fig 160° 0A SYN. SDI feu: 
Naw. arctica Cu’ D. ‘arct. S!p. 16 PY. TIT f 13 (873). 
Lagerst. Boh. D. p. 46. Cr. N. R. D. p. 13. 

Marine: Sea of Kara (Grun.). Finmark! North Sea! 
Nova Scotia (Bail). Sidney (Brun Coll.!). 


4. P. jugata Cu. (1881). — V. lanceolate, with ob- 
tuse ends. LL. 0,068 to 0,093; B. 0,02 to 0,024 mm. Stauros 
of median breadth. Strix 10 in 0,01 mm. parallel, more distinct outside the longitudinal lines, 
distinctly punctate; puncta about 12 in 0,01 mm. Longitudinal lines median. — Nav. jugata Cu. 
WM pets Pl Ty £8! 

Marine: Galapagos Islands! 

Var. Pensacole Cu. (1881). — V. slightly triundulate, with subrostrate ends. L. 0,054; B. 
0,015. Striz 15 in 0,01 mm. — Nav. Pensacole Cu. N. R. D. p. 14 Pl. III f. 39. 

Marine: Pensacola! 


P. stawroptera 500 times magnified. 


5. P. crucifix Tame. a. Bruny. (1889). — V. very convex, narrow, lanceolate, with subacute 
ends. LL. 0,12; B. 0,022 mm. Stauros moderately broad. Strive 16 in 0,01 mm. parallel, punctate; 
puncta about 16 in 0,01 mm. Longitudinal lines marginal. — Nav. erue. D. foss. du Japon p. 42 
PR Viiie10: 


Marine: Japan, fossil! 
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To this genus probably belongs Stauroneis decora Grey. (T. Bot. Soc. of Edinb. Vol. VIII 
p- 236 Pl. III f. 11) from New Caledonia. It is very transparent, lanceolate, in length 0,14 mm. 
and has a short stauros not reaching the longitudinal ridges. 


Scoliotropis Cr. N. G. 


Valve elongated symmetrical. Median line shghtly sigmoid, especially towards the ends. 
On both sides of the median line is a longitudinal line. Structure double: coarser transverse costie 
and finer puncta, disposed in obliquely decussating rows. Connecting zone with longitudinal rows 
of short striz. 

This genus has been formed for Scolopleura latestriata Grux. as this form is entirely 
different from the true Scoliopleura-forms in its structure, which is the same as in Gomphoneis, 
and in the complex nature of its connecting zone. Later on another, very interesting species, 
was discovered, unfortunately not yet found in entire specimens, S. Gallesi. 

The frustules of S. latestriata have along the connecting zone 
on each side, two chromatophore-plates, the margins of which are 
gently undulating. In front-view the plates have a sinus around 
the central plasma-mass. 


1. S. latestriata Bris. (1849). — V. linear, narrowed at the 
euneate ends. L. 0,1 to 0,18; B. 0,025 mm. Median line strongly 
sigmoid. Structure: strong coste, 7 in 0,01 mm., transverse, trough- 
out, and minute puncta, 18 in 0,01 mm., forming obliquely de- 
cussating lines and alternating in double rows with the costee. 
Connecting zone with several longitudinal rows of short striae, about 
25 in 0,01 mm. -— Amphipr. latestr. Bris. in Kiitz. Sp. Alg. p. 93. 
Naviec. conveca W. Sm. B. D. I p. 49 Pl. XVI f. 136 (1853). Scolvo- 
plewra latestriata V. H. Syn. p. 111 Pl. XVII f. 12. 

Marine: North Sea (Sweden! England! Belgium!), Caspian Sea 
(Grun.). Atlantic coasts of North America! West Indies! California! 


ee 


: : ia, - Var. Amphora Cu. (1892). — V. asymmetrical, with a more 

S. latestriata, 500 times magnified. ; 2 3 6 : 5 P 
convex dorsal side. Median line curved, with the terminations 

directed towards the same side. — Scoliotr. latestr. var. Amphora Cu. Diatomiste I p. 78 PI. 


DAUR cay 

Marine: Long Island Sound, New York! 

I have only seen detached valves, of this variety, so I do not know whether both valves 
have the median lines on the same side of the frustule or not. 


2. SS. Gilliesii Cu. a. Comper N. Se. — V. convex, linear, tapering at the somewhat rounded 
ends. lL. 0,2; B. 0,06 mm. Median line straight (sigmoid at the ends?). Central nodule small; its 
median pores turned in opposite directions. Axial and central areas indistinct. Coste 7 in 0,01 mm. 
a little closer towards the ends, parallel, somewhat convergent at the ends, crossed by a longi- 
tudinal keel, enclosing a furrow broader than a half of the breadth of the valve. The costie 
alternate with double rows of puncta, about 14 in 0,01 mm., forming longitudinal undulating rows. 
— Pb fa( 16: 

Marine: Jamaica (Comber Coll.)! 

This species, named in honour of Captain Griums, who procured the material, is a very 
characteristic, large form, of which fragments only have been found. The median line seems to be 
curved, probably in contrary directions, at the ends. The median pores have the same charac- 
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teristics as those of Neidium, and also the longitudinal keels or ridges, but the structure difters 
entirely from that of Neédiwm and agrees with that of Diploneis. In my opinion this remarkable 
form approaches nearer to Scol. latestriata than any other. 


Gomphoneis Cr. N. Gen. 


Valve elongated, clavate, or asymmetrical with the transverse axis. Median line straight, 
more or less oblique. Terminal fissures straight. Axia] area narrow, linear. Central area small, 
rounded, with one or more stigmas. On both sides of the median line are longitudinal lines. 
Structure double: slightly radiate costee, and fine puncta, forming obliquely decussating lines. — 
Zone broader in the upper than in the lower end, not complex. Cell-contents unknown. 

I have formed this new genus for some species formerly considered as belonging to Gompho- 
nema, but differing from it both in the structure and in the presence of the longitudinal lines. In 
these characteristics they agree nearly with Scoliotropis, but differ in the straight median line, and 
the asymmetrical form of the valve. 

To Gomphoneis may perhaps also belong Gomphonema eriense GRUN. 

The few known species of Gomphoneis are all of fresh-water habitat and are found in North 
and Central America. 


Artificial key. 


1 J Central area on both sides of the central nodule with rows of stigmas . . G. elegans GRuN. 
“lo - -- -—- — — — — — one ortwostigmas ..... 2. 
9 Gost-reaboutmomion O\oie ony irene ee et Gam MCLG BB 
: —- — 2 er ea a ieee fe Ce are cig’ oh ees, co, oe eae GrmChGUICand, HB: 
1. G. elegans Grun. (1880). — V. sublanceolate, tapering from the gibbous middle to the 


broad rounded upper end, and to the narrower basis. L. 0,12 to 0,15; B. 0,028 to 0,03 mm. 
Median line broad (oblique). Axial area narrow; central area orbicular, with a circlet of stigmas. 
Coste 10 in 0,01 mm., radiate in the ends. Puncta 22 in 0,01 mm. Longitudinal lines distinct, 
median. — Gomphonema elegans Grun. V. H. Syn. Pl. XXV f. 19. 

Fresh water: Shasta Co. Cal. foss. (Cl. M. D. N:o 264), Pitt River, Oregon (Grove Coll.)! 


2. G. Mamilla Ene. (1854). V. lanceolate, gradually tapering to the obtuse, narrow ends. 
L. 0,09 to 0,15; B. 0,02 to O,o3 mm. Axial area narrow, linear. Central area small, rounded, 
with one or two stigmas. Cost slightly radiate at the ends, 8 to 10 in 0,01 mm., alternating 
with double rows of fine puncta, forming obliquely decussating rows, 16 to 20 in 0,01 mm. Longi- 
tudinal lines marginal. — Gomphonema Mam. Eun. M. G. XXXVII: 2 f.10. V. H. Syn. Pl. XXUT 
f. 1. Gomphonema oregonicum var. maxima Grunx. V. H. Syn. Pl. XXIII f. 3. 

Fresh water: Shasta Co. Calif., fossil! Pitt River, Oregon (Grove Coll.)! 


3. G. hereuleanum Ene. (1845). — V. clavate, with broad and rounded or subtruncate 
upper ends. L. 0,06 to 0,1; B. 0,02 to Ojo22 mm. Axial area very narrow; central area small, 
rounded, with one stigma. Coste slightly radiate at the ends, about 12 in 0,01 mm., alternating 
with double rows of puncta (about 22 in 0,01 mm.) forming obliquely decussating rows. Longi- 
tudinal lines faint, sometimes obsolete, median. — Gomphonema hercul. Eun. Ber. 1845 (according 
to Chase). Grun. Casp. Sea Alg. p. 11. V. H. Syn. Pl. XXIII f. 2. 

Fresh water: New York! Lake Erie (Cl. M. D. N:o 40)! Winnipeg River, Manitoba 
Grove Coll.)! 
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Var. robusta Grun. (1878). — Broader, more clavate. — G. here. v. rob. Grun. Casp. Sea 
Alg.(p..42: Phi f:43: ‘ 

Fresh water: Kamtschatka (Grun.). 

Var. clavata Ci. — Broadest at the upper, rounded-truneate end. lL. 0,11; B. 0,03 mm. 

Fresh water: Pitt River, Col. (Grove Coll.)! 


Navicule Luxuriose Ctr. 


Valve of elliptical outlne, with depressed areas on both sides of the median line, separated 
by a more or less broad furrow from the marginal part. Axia) and central area uniting in a 
narrow space around the median line. Structure: marginal, short striz and on the depressed areas 
large distant puncta forming more or less regular longitudinal rows. 

Only a few forms of this section are known, and it seems at present impossible to decide as 
to their affinities. They have some resemblance to Diploneis nitescens. The short marginal strize 
are apparently smooth, but in a specimen of N. lwzuriosa from China | have seen in the marginal 
furrow rows of distinct puncta in continuation of the marginal strive. 


1. N. luxuriosa Grey. (1862). — V. elliptic-lanceolate, with obtuse, sometimes cuneate, 
ends. L. 0,06 to 0,09; B. 0,025 to 0,035 mm. Axial area narrow linear, slightly dilated in the 
middle. Strive marginal, shghtly radiate at the ends, 7 to 9 in 0,01 mm. Furrow with rudi- 
mentary, sometimes distinctly punctate, strive. Depressed lateral areas large with 3 to 5 longi- 
tudinal rows of large puncta straight, or curved towards the median line. — Nav. luxuriosa GREY. 
T. M.S. XI p. 18 Pl. Tf O11)" Waer luz. var. cuneata Brun. D. esp. nu. p.doeP Vio 

Marine: N. 8. Wales (Grev.), China! Japan (Brun Coll.)! 


2. N. decora Grove and Srurtr (1887). — V. elliptical, with obtuse ends. L. 0,075 to 0,125; 
B. 0,03 to O,o45 mm. Median line straight; its terminal fissures turned in the same direction. 
Axial area distinct, linear, shghtly dilated around the nodule. Marginal striz 7 in 0,01 mm., 
apparently smooth, slightly radiate. Furrow crossed by faint strie. Areas large, coarsely punctate; 
puncta forming 5 to 6 irregularly undulating longitudinal rows, or somewhat scattered. — GRovE 
and Sturt Quek. M. Cl. III (2) p’ 1383 Pl. Xf. 18. A’ S! Atl CLXXIV £227. 

Marine: Oamaru, New Zealand, fossil! 


> 


3. N. trilineata Grove and Srurr (1887). — V. elliptic-lanceolate. L. 0,1; B. 0,033 mm. 
Axial area narrow, slightly dilated towards the middle. Strive 6 in 0,01 mm. crossed by two longi- 
tudinal blank bands, so that each half of the valve seems to bear three longitudinal rows of 
elongate, coarse puncta. — GrRovE and Sturt Quek. M. Cl. III (2) p. 132 Pl. X f. 8. 

Marine: Oamaru, New Zealand, fossil! 


Navicule Nicobarice (Cr. 


Valve elliptical in outline. Median line with approximate central pores and large comma- 
like terminal fissures, bordered on both sides by a longitudinal row of large, sometimes confluent 
puncta. Axial and central areas united in a lanceolate space. Structure apparently smooth, distant 
strie, radiate throughout. 

This group comprises only two known species N. Nicobarica and N. Ny, of doubtful affinity 
to and other species. They have some resemblance to certain Diploneis forms, but the central and 
terminal nodules are very different. They seem to me provisionally to be nearest akin to Diplon. 
hioculata and N. foreipata, although the relation is a distant one. 
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1. N. nicobarica Grun. (1863). — V. broadly elliptical. Li. 0,0244 to 0,043; B. 0,019 to 
0,03 mm. Median line with moderately approximate median pores and large comma-like terminal 
fissures, turned in the same direction. Axial and central areas uniting in a large lanceolate space, 
having on both sides of the median line a row of large, sometimes confluent puncta. Striw 7 to 
8 in 0,01 mm. smooth, radiate throughout. — Grun. Verh. 1863 p. 150 Pl. V f. 8 A.S. Atl VIII 
f. 57, LXX f. 35, 36. Cu. Vega p. 505 Pl. XXXV f. 16, 

Marine: Ceylon! Nicobar Islands (Grun.), Celebes (Atl.), Cape of Good Hope (Atl.), Cape 
Horn (Petit). 


2. N. Ny Cu. N. Sp. — V. elliptical, with broad rounded ends. L. 0,04; B. 0,018 mm. 
Median line with large comma-like terminal fissures, turned in the same direction. Axial and 
central area united in a large lanceolate area having on both sides of the median line a row of 
small puncta, and around the central nodule a few larger stigmas. Strie, 16 in 0,01 mm., 
apparently smooth. — Pl. I f. 24. 

Marine: Java! 


Cymatoneis Cr. N. G. 


Valve more or less elliptical or lanceolate in outline, divided by one or several longitudinal 
ridges into two or more divisions. Median line with approximate central pores and elongated ter- 
minal fissures, at some distance from the ends of the valve. Axial area narrow, central small, 
usually rhomboidal. Structure: puncta disposed in transverse and straight longitudinal rows — 
Zone not complex. 

This little group of very characteristic forms seems to be most nearly akin to Scoliopleura, 
although no species has any very close connection with that genus. The structure of the valve is 
the same as in Scoliopleura Peisonis and the ridges on both sides of the median line recall those of 
Scoliopleura. In several forms there is a tendency in the median line to be sigmoid. 


1. €. suleata Grev. (1863). — V. convex, with trinndulated margins, and apiculate or sub- 
rostrate ends. L. 0,045 to 0,06; B. 0,025 to 0,033 mm. Axial area very narrow, dilated around 
the central nodule to a rhomboidal space. Median line slightly sigmoid; terminal fissures elongated, 
distant from the ends. Ridges two or three on each side of the median line. Strive radiate at 
the ends, 8 to 11 in 0,01 mm.; puncta forming straight, longitudinal rows, 14 to 18 in 0,01 mm. 
— Navic. sulcata Grev. Trans. Bot. Soc. Edinb. Vol. VIII p. 2385 Pl. III f. 10.. Leup Forrm. D. 
de Ceylan Pl. III f. 30. Naw. triundulata Grun. Hedwigia VI p. 27 (1867). M. M. J. 1877 PI. 
CXCV £10" ‘Cymaton. sutc. Pl. I f. 12; 13. 

Marine: Mediterranean Sea! Seychelles (V. H. Coll.)! Madagascar (V. H. Coll.)! Ceylon! 
Labuan! Japan! Port Jackson! Java! China! Japan! New Caledonia (Grev.), Galapagos Islands! 
Honduras (Grun.), Campeachy Bay! West Indies! Florida! 

Varies occasionally with a slight constriction in the middle and with quadri-undulated margins. 


2. ©. quadrisuleata Gruy. (1867). — V. elliptic-lanceolate, with slightly rostrate, obtuse 
ends. L. 0,05 to 0,09; B. 0,028 to Ojos6 mm. Axial area indistinct; central area orbicular. Ridges 
two on each side of the median line. Striw slightly radiate, 6 to 8 in 0,01 mm., punctate; puncta 
forming longitudinal rows. — Nav. quadris. Grux. Novara p. 101 Pl. I A f. 14. 

Marine: S:t Pauls Island. 

GrRuUNow figures two specimens, which seem to belong to different species. The smaller re- 
sembles C. sulcata and may be a non-undulated variety of that species. The larger may be iden- 
tical with the following, but I cannot identify them, as Grunow’s figure shews two ridges of equal 
strength on both sides of the median line. 
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3. €. cireumyvallata Ci. N. Sp. — V. linear-elliptical with broad, rounded, sometimes slightly 

rostrate ends. L. 0,055 to 0,075; B. 0,012. to 0,022 mm. Median line slightly sigmoid, with approxi- 

mate central pores and prolonged terminal fissures. Axial area narrow; central rhomboidal. 

Ridges one or two on each side of the median line. Striz 9 in 0,01 mm., parallel, radiate at the 

ends, punctate; puncta coarse, forming longitudinal rows, 14 in 0,o1 mm. — Pl. I f. 10, 11. 
Marine: Balearic Islands! Ceylon! Labuan! Japan (Brun Coll.)! 


Diploneis Ens. (1840). 


Valve usually short, constricted in the middle, or not, generally with obtuse or rounded 

ends. Central nodule more or less quadrate, prolonged into horns, or processes, which enclose the 
median line. On both sides of the horns are depressions, or furrows, of more or less breadth. 
Structure: transverse finer strive, or coarser costw, which usually continue in a 
rudimentary state across the furrows, where they frequently give rise to a longi- 
tudinal row of large pearls. The transverse costv are often crossed by one or 
more longitudinal costie, giving the valve the appearance of being reticulated; or 
alternate with double rows of finer puncta, or alveoli. — The cell-contents (of 
D. fusca, D. Smithi, D. didyma, D. subcincta, D. chersonensis and D. constricta) 
have two chromatophore-plates along the connecting zone. They are deeply in- 
dented and divided, sometimes in such a manner as to be split up into closely 
: crowded and orbicular small discs. 
Xe ¥ The name Diploneis was given by Eurenpera 1840, to some panduriform 
naviculoid diatoms. This characteristic is of no importance; but on the other 
hand, the central nodule, the furrows and the structure are so peculiar, that the 
genus Diploneis may be regarded as a well founded one. 

The central nodule is, in the more typical forms, large and quadrate, with the angles pro- 
longed into strong siliceous horns, enclosing the median line. In some few forms these horns are 
less distinct, as in D. nitescens. The horns correspond evidently to the lyre-shaped expansions or 
lateral areas in the section of Naviculee Lyratie, but in Diploneis the space between the horns 
and the median line is never punctate as in that group. There are a few forms which are inter- 
mediate between Diploneis and the Nav. lyratie, viz. Dipl. hyalina Donk. and D. Hudsonis Grun. 
Outside the horns are depressed parts of the valve, furrows. These furrows have usually a longi- 
tudinal row of large pearls, formed by the continuation of the costee of the valve. Sometimes 
there are double rows of pearls or alveoli. These furrows are to be found also in other genera, 
as in Scoliopleura, Cymatoneis, ete., and point to a relationship between Diploneis and those genera. 
Between the furrows and the exterior part of the valve is in several species a space, the lunula, 
of different structure from the outside part of the valve. Such lunule ocew in D. mirabilis, D. 
Crabro and others. 


Diploneis Smithi, 
times magnified. 


The structure of Diploneis is very variable. In some forms, as in D. hyalina, the valve 
has fine strive, which in D. Hudsonis are formed by obliquely decussating puncta. In other forms 
there are coarse costie, not composed of puncta. The costee frequently anastomose and seem then 
to be crossed by one or more, undulating, or straight, longitudinal ribs. When these longitudinal 
ribs are numerous, they form with the transverse costee a network of quadrate alveoli. The costz 
often alternate with double rows of puncta (alveoli), forming obliquely decussating rows. These 
alveoli seem to be formed by numerous small lateral branches from the coste. <A similar structure 
occurs in Scoliotropis and Gomphoneis. In the larger forms the transverse cost alternate with 
large rounded pore-like markings, the ocell¢, which evidently belong to an interior stratum of the 
valve. In PD. Crabro and allied forms these ocelli form a marginal row, which in the middle ap- 
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proaches the central nodule. In other forms, as in D. lesinensis, they form several, more or less 
irregular, longitudinal rows. The ocelliferous stratum seems to correspond to the interior porous 
layer in Trachyneis and perhaps to the foramina of the larger Pinnularia. 

Diploneis has, as already remarked, some affinity to the group of Navicule@ lyrate, inter- 
mediate forms being D. hyalina and D. Hudsonis. It has also some relation to Cymatoneis and 
through that genus to Scoliopleura. Another genus, which has some relation to Diploneis, is Am- 
phora, sensu strictiori. In the last named group we find the large central nodule, the lateral 
furrows, and, frequently, the reticulated structure of some Diploneis-forms; but there are no known 
intermediate forms between Diploneis and Amphora. 

The systematic arrangement of the numerous forms of Diploneis is excedingly difticult. 
The species are very variable in size and in the coarsness of the structure. Moreover valves, which 
are uninjured often present a very dissimilar appearance to such as have been corroded by prepa- 
ration. Several »new species» have been founded on corroded specimens of well-known species. 
Many, at first sight very distinct species, are connected by intermediate varieties. Although | 
have examined and figured a very large number of forms from all parts of the world, | must 
confess that my attempt to their classification still leaves much to desire. 

Most species of Diploneis live in salt water. Brackish forms are D. didyma, D. interrupta, 
D. Sith and frequently D. elliptica. The panduriform species are all marine or brackish, and 
D. didyma becomes almost elliptical in slightly brackish water. Fresh water species of Diploneis 
are few, but very frequent. The are all elliptical in outline. 
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{ Coste incrassate at the margin . 
\ — not; — — 
J Segments almost orbicular 
a elongate-elliptical . 

Valve not constricted 
Wo panduriform . 
J Valve very convex and thick . 
| — ‘not — — 
{ Valve elliptical 
\ —_ linear Ree er ae 
{ Furrows decreasing in breadth from the middle 
ea of equal breadth throughout . 
j Central nodule small . 
i — large. 
J Furrow crossed by coste . eee le Ys 
vo = without or with Pre Ony coste 
pige 4 to 7 in 0,01 mm.. 

7 to 8 == 

| — 11 to 12 — Sabet 
[ Coste crossed by a single longitudinal rib 
oo cee — several — ribs 
| — alternating with double rows of alveoli 
| Valve not constricted 
\ —_ constricted 
J L. 0,02 to 0,03 mm. 
\ L. 0,04 to 0,08 mm. 
) Furrows broad 


ee narrow 
{ Valve gently constricte d 
—— deeply -— Be 42 mae : 
{ Furrows decreasing in lieadth from bie mare 
— of almost equal breadth . 
| Furrows very broad . 
= not — i 
j Longitudinal rib in the maiodlen of thee stria . 
— — marginal 
{ Rib narrow 
\ — broad 
J L. about 0,03 mm. . 
\ L. 0,07 to 0.1 mm. 
{ Valve constricted 
\ — not 
J Valve with ocelli 
\ — without. 
J Valve strongly doasteiciea 
\ — . slightly — 
{ Segments orbicular : 
— elliptical or deltoid . 

Coste alternating with faint alveoli . 
\ — — — distinct — 
{ Ribs forming undulating rows 
le — straight or curved 
{ L. 0,04 or less 
\ L. larger. oe 

Furrows indistinct . 
— distinct 


| Ribs two to five on each side of the mpdian fine 


— eight to ten 
{ Transverse cost# 5 to 8 in 0,01 mm. 
\ — — § to 13 —— 


D. Adonis Brun. 
Aguce tet eee 
_D. interrupta Kivvz. 
D. Guwinardiana Brun. 
19; 
23. 
D. cuemnodene Brun. 
B 20. 
a Cynthia A. 8. 
ray: PAN 
D. munda Jan. 
sail 22. 
D niditherncmen GRUN. 
. D. contiqua A. Ss 
D. Letourneurnii Ct. 
24. 


D. musceformis GRrun. 


. D. constricta Grun. 
. D. incurvata Gruc. 
26. 
a 
61. 
Ul 
29, 
28. 
D. bneata Donk. 
. D. discrepans A. 8. 
D. Papula A. 8. 


30. 
. D. Vetula A. 8. 
3 
D. binaria A. 8. 
382. 
: Sor 
peuboucie A. S. 


esi exemta A. S. 
D. demta A. 8. 
. dD. bombiformis Cu. 
D. coarctata A. 8. 
36. 
é 50. 
. D. areolata Cu. 
os 
38. 
Stith sa te eD! 
D. Clepsydra Cu. 
oe 39. 
D. Prestes A. 8. 
yt eet dt eo AOE 
D. splendida Grua. 
eo Ale 
D. Crindleve A. 
a eed 
oily Tl canoe A. 
43. 
4438 co celado dA 
D. Kiitzingii Grun. 
D. Bombus Ens. 
_D. chersonensis GRun. 


46. 
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peneiindinel ribs 2 to 4 in 0,01 mm. . 
— 5 to more — 
Furrows broader in the middle . 
—_ not — a 
Furrows broader in the middle . 
not — — 


Transverse coste 6 to 9 in 0,01 mm. . 
oS Gl 52 Be 
Transverse coste 9 in 0,01 mm. 
TSC ee 
Median line ending far from the margin 
— near — -- 
Furrows abruptly dilated around the conte ah tee 


J 
\ 
SE viel about 7 in 0,01 mm. 
[ete eet fee 
j Furrows broad 
— narrow . . 
Freshwater species . 
Marine —~ A 
aah ad ribs few : 
‘ — numerous 
Central nodule small . 
ec = lareer eeeer 
J Longitudinal ribs wider than fie coste . : 
\ — equidistant with — or closer 
Central nodule small . 
or pried = key. 
Freshwater species . 
mi Marine — : 
J Ribs as close as ek aie : 
\ — closer than — 
Valve not or slightly ean 
ah constricted 
Valve elliptical Meh ah 
is elongated with t raltel or atightly concave margins 
Furrows narrow . 
pene broad 
J Without ocelli . 
\ With ocelli j 
Furrows equally arcuate . F 
— bent around the central a rule 
— linear 
J Central nodule large . 
{ — — rather small : 
J Furrows forming a large, orbicular space ‘ 
er = — an elliptical or lanceolate space . 
Furrows double . 
‘ib single 
= distinct . 
ore indistinct . 
J Horns divergent . 
\ — _ approximate 
Furrows broader than !/, of the, breadth ‘of tie ae 
‘iu narrower 
Freshwater species . 
\ Marine — 
J L. 0,03 to 0,06 mm. 
\ L. 0,08 to 0,24 mm. 
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46. 
47. 


D. Schmidtii Cu. 
. D. Entomon Eup. 


48. 
49. 


D. bomboides A. S. 


. D. divergens A. S 


. D. didyma Exp. 
.D. chinensis Cu. 


. D. microtatos Pant. 


fay 


D. hyperborea Grun. 
.D. vacillans A. 8. 


54. 


57. 


aD. Jjinnica Ene. 


apy 


‘D. notabilis Grey. 


56. 


. D. Greffi Grun. 
... D. fusca Gree. 
D. domblittensis Grun. 


58. 


ND litoralis Donk. 


Spy) 
60. 


oe cestiva Donk. 
D. elliptica Kiivz. 
3 1D ee Cr 


D. Taner ‘ata On. (D. ities var.). 
D. Smithii Bris. 


66. 


D. advena var. recta. 
D. subovalis Cu. 
. D. borealis Grun. 


68. 
69. 


; D. mirabilis CastR. 
D. Platessa Cu. a. GROVE. 


70. 
72. 


; ne i Gobamuladinces Depy. 


a4. 


. D. Debyi Pan. 
.D. major Cu. 

AD. Mauleri Brun. 

D. nitescens GRxG. 
.D. Szontaghii Pant. 
D. gemmata Grey. 
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TALLOW a: 6 Ge a RE Keer wae ce pede are OWRD, Tee yee CoA 7 un 
| Coste 3 to 4 in Ojo mms S23 6 ee eee en eO mUo Coun dame Bune 
78. —'' 5 to 6 o= wits ges we i ee or oe a ee eRe Les yer sae GR TINE 
nec 7 oo See Chinen Perms ecm ey tau an oD) jared) AN. ist 
D. Hudsonis Grun. (1892). — V. hyaline, elliptical, with more or less rounded ends. IL. 


0,036 to 0,05; B. 0,012 to 0,o2 mm. Central nodule quadrate, its horns slightly divergent in the 
middle. Furrows forming a small, rhomboid, not striate, space around the central nodule. Parts 
outside the furrows striate. Striw fine, 24 to 25 in 0,01 mm. slightly radiate at the ends, finely 
punctate; puncta forming obliquely decussating rows. — Navicula (Diploneis?) Hudsonis (GRUN.) 
CL. in Diatomiste I p. 77 PI. XII f. 8 

Brackish water: Hudson River! 

This little form is very remarkable and not closely connected with any other known species. 
It seems to be most nearly related to D. hyalina, but there are considerable differences. 


1. D.? bioeulata Grun. (1881). — V. elliptical, with rounded ends. I. 0,02 to 0,036; B. 
0,018 to O,o15 mm. Central nodule elongated; its horns close to the median line. Central pores 
distant, incrassate. Furrows broader than half of the breadth of the valve. Striz 17 to 22 in 
0,01 mm. not distinctly punctate, continued across the furrows to the median line, slightly radiate 
throughout. — Nav. bioculata Grun. A. S. Atl LXX f. 9, 10, 11, VII f. 49? 

Marine: Balearic Islands! Adriatic! Java! Port Jackson! Galapagos Islands! 

Var. vittata Cu. — L. 0,04; B. 0,015 mm. Central nodule very narrow; central pores distant. 
Furrow separated from the exterior part of the valve by a linear, broad band. Strize 17 in 0,01 
mm., on the furrows punctate. — Pl. I f. 15 

Marine: Ceylon! 

The exact place of this species is difficult to decide. The incrassated central pores recall 
those of Nav. forcipata, but nevertheless I believe it to be a Diploneis, akin to D. hyalina. 


2. D. inseripta Cr. N. Sp. — V. lanceolate, subacute, convex. L. 0,065; B. 0,017 mm. 
Central nodule small; its borns close to the median line. Central pores approximate, incrassate. 
Furrows as broad as half of the valve. Strive 10 in 0,01 mm. continued across the furrows, not 
distinctly punctate, parallel, very slightly radiate in the ends. — Pl. I f. 17. 

Marine: Gulf of Naples! China! 

This species seems to connect the genus Cymatonets, to which it has some resemblance, with 
the forms of the group of D. nitescens. 


3. D. hyalina Donk. (1861). — V. hyaline, thin, elliptical. L. 0,045 to 0,076; B. O,o14 to 
0,026 mm. Central nodule somewhat elongated; its horns slightly divergent in the middle. Furrows 
much broader than half of the breadth of the valve. Strive 22 in 0,01 mmn., distinct outside, fainter 
in the furrows, fading away towards the horns of the median line. — Nav. hyalina Donx. M. J. I 
p10 Pl Ligeia ap. 5 Plo ft 1 AUS. At x 
Marine: Finmark! North Sea! 


1 Var. of D. Crabro. 
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4. DP. coffeiformis A. S. (1874). — V. broadly elliptical. L. 0,028 to 0,07; B. 0,01 to 0,033 
mm. Central nodule quadrate to rectangular, with somewhat divergent horns. Furrows narrow, 
close to the horns. Strive 8 to 10 in 0,01 mm., radiate at the ends, less distinct or imperceptible 
on the furrows, not alternating with puncta or alveoli. — Nav. coffeiformis A. 5. N.S. D. p. 88 
Peer Pooh et Ss AV ITT te 7. 

Marine: North Sea! Gulf of Naples! Macassar Straits! Calif. Santa Monica, fossil (Deby Coll.). 

Var. densestriata A. S. (1881). — Strie 10 in 0,01 mm. Lunule large. — Nav. coff. v. dens. 
A. S. Atl. LXX f. 54. 

Marine: Jamaica (Atl.). 

Var. subcircularis A. S. (1881). — V. orbicular. LL. 0,04; B. 0,034 mm. Strive 8 in 0,01 
mim, 1) coy .suoc. A..S. Atl. UXX f. 53. 

Marine: ? 


5. D. suborbicularis Gree. (1857). — V. elliptical with broad, rounded,ends. LL. 0,04 to 0,053; 
B. 0,024 to 0,o32 mm. Central nodule large, quadrate; its horns divergent. Furrows linear, closely 
following the horns, with faint continuations of the coste, or with a row of puncta. Coste 6 to 9 
in 0,01 mm. — Nav. Smith var. swborbicularis Gree. D. of Clyde p. 487 Pl. [IX f. 17. Nav. sub- 
Ciicvianis oNkKeb. Dp. 9 PL it oO. ALS. N.S. D. Pl. Pt 2). Atl. Vill £2, 3, 5, not 4. 

Marine: Davis Strait! North Sea! Corsica! Adriatic, Caspian Sea (Grun.), Ceylon! Mada- 
gascar! Singapore! Labuan! Galapagos Islands! Cape Horn (Petit), Brazil (Atl.), Gulf of Mexico 
(Atl.) North Carolina! Fossil: Hungary (Pant.), Sta Monica, Cal.! 

Between D. coffeiformis and D. suborbicularis there is no sharp distinction, the furrows 
being broader, the horns of the central nodule more divergent and the cost usually coarser in 
D. suborbicularis than in D. coffeiformis. 


6. D. compar Jan. (1881). — V. linear, with broad, truncate ends. L. 0,05; B. 0,01 mm. 
Central nodule large, quadrate; its horns divergent at their basis. Furrows narrow, linear. Coste 
about 13 in 0,01 mm. — Nav. compar A. S. Atl. LXX f. 69. 

Marine: ? 


7. D. advena A. S. (1875). — V. linear-elliptical sometimes slightly constricted in the 
middle. L. 0,08 to 0,1; B. 0,026 to 0,035 mm. Central nodule small, quadrate, its horns parallel, 
approximate. Furrow narrow, linear. Coste 9 in 0,01 mm., almost parallel, continuing across the 
furrow. — Nav. advena A. 8. Atl. VIII f. 29; XII f. 41. 

Marine: Cape Good Hope (Atl.), Madagascar! Java (Deby Coll.)! Japan (Deby Coll.)! Sand- 
wich Islands (Atl.). 

Var. recta Brun. a. Herts. (1893). — L. 0,1 to 0,12; B. 0,02 to 0,023 mm. Coste 7 in 0,01 
mm. alternating with double rows of obscure puncta, about 14 in 0,01 mm. — Nav. recta Brun. 
a. Herr. D. d’Auvergne p. 90 Pl. II f. 3. 

Marine: Puy du Mur, Auvergne fossil (Br.). Morris Creek Conn. (Brun Coll.)! 

Var. sansegana Grun. (1875). — V. linear-elliptical. L. 0,053; B. 0,018 mm. — Nav. sanse- 
gana Grun. A. 8. Atl. VIII f. 27. 

Marine: Adriatic (Grun.). 

Var. parca A. S. (1875). — V. narrow, elliptical. L. 0,03 to 0,045; B. 0,016 mm. Furrows 
narrowed at the ends. Costz 10 to 14 in 0,01 mm. — Naw. parca A. 8. Atl. VIIT f. 20 to 22. 

Marine: North Sea, Samoa, Campeachy Bank (Atz.). 


8. D. subnuda A. S. (1875). — V. gently constricted, with elliptical segments. L. 0,076; 
B. 0,022; at the comtr. 0,015 mm. Central nodule small, its horns straight, approximate. Furrows 
linear, dilated in the middle. Costze 10 in 0,01 mm. — Nav. subnuda A. S. Atl. XII f. 44. 

Marine: Mazatlan (Atl.). 
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Var. densestriata A. S. (1881). — Smaller. Costze 11 in 0,01 mm. — Nav. subnuda v. densestr. 
As. (Sin Atle sax £5 45: ‘ 
Marine: California (Atl). ; 


9. DPD. laciniosa A. 8. (1875). — V. strongly constricted in the middle, with rostrate ends. 
L. 0,033; B. 0,012; at the constr. 0,076 mm. Central nodule very small; its horns parallel. 
Furrows narrow, not dilated in the middle. Costie strongly divergent towards the margins, 12 in 
0.01 mm. — Nav. lac A. S. Atl. XID & 54 

Marine: Java (Atl.). 


10. D. congrua Jan. (1881). — V. linear, with broad, capitate ends. I. 0,06; B. 0,0136 
mm. Central nodule small; its horns parallel, approximate. Furrows very narrow, slightly dilated 
in the middle. Coste 12 in 0,01 mm. — Nav. congr. Jan. A. S. Atl. LXX f. 66. 

Marine: ? 

This species is unknown to the author. The fig. in Atl. does not show the structure. Pro- 
bably akin to D. litoralis. 


11. D. Cynthia A. 8. (1875). — V. narrow, elliptical, with rounded ends. I. 0,05 to 0,075; 
B. 0,018 to 0,025 mm. Central nodule small; its horns parallel, approximate. Furrows broad, 
linear, forming a narrow elliptical space, a third as broad as the valve. Costee 7 in 0,01 mm., 
parallel, radiate at the ends, continued across the furrows. — Nav. Cynthia A. S. Atl. VIII f. 41. 

Marine: Red Sea (Van Heurck Coll.)! Seychelles (Van Heurck Coll.)! Madagascar! Java! 
Tahiti! West Indies! 


Var. elongata CL. — L. 0,13; B. 0,038 mm. Coste 13 in 0,01 mm. 
Marine: Java! 
Var. sibirica Cu. — L. 0,05; B. 0,017 mm. Coste 11 in 0,01 mm. 


Marine: Cape Wankarema! 
Var. minuta Cu. — L. 0,035; B: 0,01 mm. Coste 15. im Ojo1. mm. — AS: Ath VIET £128: 
Marine: Cape Good Hope (Atl.) Galapagos Islands! 


12. D. mediterranea Grun.. (1875). — V. linear with rounded or cuneate ends. IL. 0,053; 
B. 0,021 mm. Central nodule small; its horns parallel. Furrows broad, with a row of puncta. 
Coste 7 in 0,01 mm. — Nav. gemmata v. mediterranea Grun. in A. 8S. Atl. VIIT f. 42. 

Marine: ? 

13. D. munda Jan. (1881). — V. linear, with rounded ends. LL. 0,047; B. 0,015 mm. 
Central nodule very small; its horns parallel, approximate. Furrows broadest in the middle, 
eradually tapering to the ends. Costee 7 in 0,01 mm. marginal, not reaching the furrows. — Nav. 


munda A. S. Atl. LXX f. 70. 

Marine: ? 

The coste are figured coarsely punctate, but nevertheless the general appearance of this 
species agrees most with D. mediterranea. ; 


14. D. contigua A. S. (1875). — V. linear, with rounded or subeuneate ends. LL. 0,066 to 
O14; B. O,o17 to O,o8 mm. Central nodule large, quadrate, with parallel, approximate horns. 
Furrows very broad, linear, crossed by rudimentary costee or by a double row of large puncta. 
Coste 6 to 7 im 0,01 mm. Nav. cont. A. 8. Atl. VIII £43. Nav. Thumii Pant. I p. 29 Pl. X 
f. 85 (1886). 

Marine: Japan (Deby Coll.)! Fossil: Oamaru N. Zeal.! S:t Peter, Hungary! 

Var. Zechentert Pant. (1886). — L. 0,072; B. 0,017 mm. Coste 8 in 0,01 mm. —. Nav. 
Zechentert Pant. I p. 80 Pl. XIV f. 118. 

Marine: Hungary, fossil (Pant.). 
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Var. Eudoma A. S. (1875). — V. linear, with rounded ends. L. 0,07 to 0,085; B. 0,017 to 
0,022 mm. Coste 6 to 7 in 0,01 mm. Furrows narrower, than on the type. — Nav. mediterranca 
A. S. N.S. D. Pl. ID f. 10. Navi Kudoavia A. S. Atl. VIII ft. 40, LXX f. 71. 

Marine: Morocco! Balearic Islands! Red Sea! Bab el mandeb! Madagascar! Ceylon! Gala- 
pagos Islands! Monterey (Atl.). Fossil: Szakal, Hungary! 

Var. Eugenia A. 8. (1875). — V. with subeuneate ends. L. 0,06; B. 0,017 mm. Coste 7 
to 8 in 0,01 mm. — Nav. Eugenia A. 8. Atl. VIII f. 44. 

Marine: Ceylon (Leuduger Fortm.) Macassar Straits! Campeachy Bay (Atl.). 

There is, so far as I can see, no specific distinction between the above forms, which I regard 
as belonging to D. contigua. They are perhaps all only smaller, and corroded, forms of D. gemmata. 


15. D. cireumnodosa Brun. (1891). — V. very convex and thick, linear, with broad, rounded 
ends. L. 0,1; B. 0,023 mm. Central nodule short and broad; its horns divergent at the nodule. 
Furrows very broad. Coste 7 in 0,01 mm., continued across the furrows as rows of three large 
puncta. — Naw. circumn. Brun. Esp. n. p. 33 Pl. XVI f. 2. 

Marine: Japan, fossil (Brun Coll.)! 


16. D. Letourneuri Cu. N. Sp. — V. elongated, very slightly constricted in the middle, with 
broad, rounded ends. L. 0,07; B. 0.023; at the constr. 0,02. Central nodule elongated quadrate; its 
horns nearly parallel. Furrows very broad. Coste 9 in 0,01 mm. almost parallel, continued 
across the furrows, smooth. — Pl]. I f. 18. 

Marine: Columbo, Ceylon (Letourneur Coll.)! 


17. D. museeformis Gruy. (1875). — YV. gently constricted in the middle, with cuneate 
ends. LL. 0,07 to 0,095; B. 0,03 to O,o4 at the constr. 0,024 to 0,037 mm. Central nodule quadrate, 
with approximate, scarcely divergent horns. Furrows !/, to !/; as broad as the valve. Coste 4 
to 7 in 0,01 mm., with faint continuations across the furrows. 

Var. placida A. S. L. 0,09 mm. Coste 4 to 4,5 in 0,01 mm. — Nav. placida A. S. Atl. 
CHXXEV..£2,2. 

Marine: Galapagos Islands! San Pedro Calif. fossil (Kinker Coll.)! Oamaru New Zealand, 
fossil (Atl.). 

Var. genuina Cu. — Coste 7 in 0,01 mm. — Nav. musceform. A. 8. Atl. XIII f. 42, 47. 

Marine: Campeachy Bay! Java! 

Var. constricta Grun. — Ends rounded. L. 0,05 to 0,06; B. 0,018 to 0,v19 at the constr. 
Ojos to.0)o15 mm, Coste 6 to 7 in 0.01 mm. — Nav.,constrieta Grun.? A. 8. Atl. XII f. 65; 
LXIX f. 42. 

Marine: Balearic Islands! Sansego (Atl.), Seychelles (Van Heurck Coll.)! Madagascar! Sum- 
bava (Kinker Coll.)! Japan (Deby Coll.)! Leton Bank (Atl.). 

Var. pusilla Cu. — V. slightly constricted. L. 0,02; B. 0,010 mm. Coste 9 in 0,01 mm. 

Marine: Galapagos Islands! 

This form is doubtful as a species, having very much the appearance of strongly corroded 
valves of other species as D. Beyrichiana and allied forms. Grunow mentions a form from the 
Caspian Sea in length 0,038 mm. and with 12 coste in 0,01 mm., which seems not to belong to 
D. musceformis. 


18. D. constricta Grun. (1860). — V. gently constricted in the middle, with subcuneate 
ends. L. 0,06 to 0,153; B. 0,023 to 0,03, at the constr. 0,02 to 0,025 mm. Central nodule quadrate, 
its horns parallel, approximate. Furrows very broad. Coste 7 to 8 in 0,01 mm., very faint on 
the furrows, radiate at the ends. — Nav. constricta Grun. Verh. 1860 p. 535 Pl. IIT f. 18 (according 
to V. H. 'T) 103). Nav. Musca Donk. B. D. p. 50 Pl. VII f. 6 (1873). Nav. Donkin A. 8. N.S. 
Beer Trek 2n G87) dilets Bi), At]. I1-4£.63, 64. 


Marine: Finmark! North Sea! Balearic Islands! Ceylon! Florida! 
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Forma minuta. — lL. 0,035; B. 0,014; at the constr. 0,o13 mm. Coste 13 in 0,01 mm. 
Marine: Madagascar! 
Var. distans Cu. — Horns of the central nodule divergent. 


Marine: Norway! (lL. 0,052; B. 0,02; constr. 0,018 mm. Coste 9 in 0,01 mm.) Hungary, 
Szakal! (L. 0,04; B. 0,016 constr. 0,015 mm. Coste 10 in 0,01 mm.) Galapagos Islands! (L. 0,032; 
B. 0,013; constr. 0,011 mm. Coste 12 in 0,01 mm.). 7 


19. D. ineurvata Gree. (1856). — V. elongated, panduriform. I. 0,06 to 0,07; B. 0,013 to 
0,017; constr. O,o1 to 0,o12 mm. Central nodule small, quadrate; its horns parallel. Furrows broad, 
linear, not costate or punctate. Costze 11 to 12 in 0,01 mm., parallel, shghtly radiate at the ends. 
Nav. ine.,Gree. T. M. 8S. IV p. 44 Pl. V £ 13. Donk. B.D. p. 49 Pl Vall fae SS 
roe © pel Sal ei na ab Olt VS de 
Marine: Finmark! North Sea! Morocco! Florida! Galapagos Islands! Cape of Good Hope! 


20. D. interrupta Kitz (1844). — V. deeply constricted, its segments broadly elliptical to 
orbicular, with rounded ends. LL. 0,029 to 0,072; B. 0,012 to 0,024; at the constr. 0,007 to 0,013 mm. 
Central nodule elongated, quadrate, its horns parallel. Furrows linear, narrow. Coste 8 to 12 in 
0,01 mm., divergent, usually interrupted or not reaching the margin in the middle of the valve. 
— Nav. interr. Ktrz Bac. p. 100 Pl. XXIX f. 93. Donk. B. D. p. 47 Pl. VII f. 2. Grun. Verh. 
1860 p. 5381 Pl. V f. 20. Laest. Spitsb. D. p. 28 Pl. Il £156) ALS. N.S. De Ply iere eae 
f. 3, 4, 5, 11; LXIX f. 24. V. H. Syn. p. 89 Pl. IX f. 7, 8. Diploneis didyma Exs. Abh. Berl. 
1870 Pl. Il f. 13. W. Sm. B. D. XVII f. 154 a’. Nav. Puella A. S. Atl LX1X £25.) Nae. inter 
v. Nove Zealandie A. 8S. Atl. XIT f. 12. 

Brackish water: Spitzbergen! Beeren Eiland (Lagst.), Kara! Finmark! North Sea! Baltic 
(Tornea to Riigen)! Mediterranean Sea! Red Sea (Grun.), Java! Samoa! Australia! Auckland (Grun.), 
Cape Good Hope (Atl.), Atlantic coast of America! Greenland! Arctic America! Franzenbad! Halle! 
Great Salt Lake! 

Var. Tallyana GRuN. (1882). — Coste interrupted in the middle, outside the furrow. — 
Nav. interr. v. Tall. Grun. F. D. Ost. Ung. p. 150 Pl. XXX f. 59. 

Brackish water: Tallya, Hungary, fossil (Grun.). 

Var. zanzibarica Grun. (1875). — V. deeply constricted. L. 0,05 to 0,07; B. 0,02 to 0,033; 
at the constr. 0,009 to 0,017 mm. Segments nearly orbicular. Horns of the central nodule diver- 
gent. Coste 7 to 8 in 0,01 mm. (according to A. S. Atl. alternating with rows of puncta). — 
Nav. interr. v. zane. A. 8. Atl. XIT f. 1, 2. 

Brackish and marine: Zanzibar (Atl.), Carpentaria, Australia (Atl.). 

Var.? Weisnert Pant. (1886). — V. less constricted. LL. 0,021 to 0,032; B. 0,01 to 0,014; at 
the constr. 0,012 mm. Segments tongue-shaped. Horns somewhat divergent. Coste 10 to 12,5 in 
0,o1 mm. — Nav. Wersnert Pant. I p. 29 Pl. XVIII f. 158. Nav. interr. var. fossilis Pant. IL 
p. 48 Pl. VI f. 112; Pl. XII f. 208, 215 (1889). ; 

Brackish water: Hungary fossil! 


Var.? Gorjanovicu Pant. (1886). — V. gently constricted, with elliptical segments. LL. 0,022 
to 0,036; B. O,o12 to 0,014; at the constr. 0,007 to 0,oo9 mm. Horns slightly divergent. Coste 
8 to 12,5 in 0,01 mm. not interrupted in the middle. — Nav. Gorjanovicit Pant. I p. 25 Pl. IX 


f. 81. Nav. Heerti Pant. II p. 47 Pl. XI f. 195; Pl. XII f. 210 (1889). ? Nav. Gorjanov. var. major 
Pant. II p. 46 Pl. V f. 78.2 Nav. suspecta? var. Czekehazensis Pant. II p. 44 Pl. IV f. 56. 

Brackish water: Hungary, fossil (Pant.)! 

Var. clancula A. 8. (1875). — V. deeply constricted, with almost orbicular segments. L. 0,036; 
B. 0,018, at the constr. 0,009. Coste 8 to 9 in 0,01 mm. not interrupted in the middle. — Nav. 
clane. A. S. Atl. XI £ 33, 34: 

Marine: Australia ‘(Atl.). 
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Diploneis interrupta is a very variable species, and appears to graduate into D. ineurva. 
The specimens in the deposits of Hungary are corroded, so that it is not easy to decide whether 
they really belong to D. interrupta or not. So far as I can see from the descriptions and figures, 
there is no difference between Nav. Wiesneri and Nav. interrupta var. fossiis Panv. The same is 
also the case with the nearly related forms Nav. Heerii and Nav. Gorjonovicit Pan. 


21. D. Guinardiana Brun. (1889). — V. elongated, panduriform, with narrow elliptical seg- 
ments. L. 0,08 to 0,095; B. 0,018 to 0,028; at the constr. 0,009 to 0,017 mm. Central nodule 
small, quadrate; its horns parallel, approximate. Furrows very narrow, linear. Costie 8 in 0,01 
mm. smooth, almost parallel. — Nav. Guin. Brun. a. Temp. D. de Japon p. 43 Pl. V f. 9. 

Marine: Madagascar! Sumbava! Macassar Straits! Japan, fossil (Brun). 


22. D. Adonis Brun. (1889). — V. stout and panduriform. LL. 0,1 to 0,125; B. 0,035 to 
0,045; at the constr. 0,024 to 0,o28 mm. Segments elliptical. Central nodule large, quadrate; its 
horns divergent. Furrows narrow linear. Coste 5 in 0,01 mm. smooth, curved; strongly incrassate 
at the margin of the valve (or in certain focus alternating with a punctum). — Nav. Adonis Brun 
a. Temp. D. f. du Japon p. 41 Pl. V f. 3. 

Marine: Mexilones! Iquique! Yedo, fossil (Brun). 

Var. gibbosa Brun (1889). — Segments deltoid. — Nav. Adonis v. gibb. Brun 1. ¢. f. 2. 

Marine: Mexillones, Peru! 

Var. Ganymedes Cu. — L. 0,07 to 0,1; B. 0,025 to 0,03; at the constr. 0,017 to 0,022. Coste 
7 to 8 in 0,01 mm. 

Marine: Peru (Mexillones! Iquique!) Madagascar (Kinker Coll.)! 

Var. Oamaruensis Cu. — LL. 0,045 to 0,05; B. 0,015 to 0,018; at the constr. 0,01 to 0,012 
mm. Costz 9 in 0,01 mm. — Nav. Apis Grove a. Sturt. A. S. Atl. CLXXIV f. 13. 

Marine: Oamaru, New Zealand, fossil! 

D. Adonis comprises a series of forms from the small var. Oamaruensis to the large typ- 
ical D. Adonis, which are doubtful as species, as they have very much the appearance of being 
corroded. 


23. D. lineata Donk. (1858). — V. elliptical to linear-elliptical. L. 0,04 to 0,08; B. 0,019 
to 0,032 mm. Central nodule quadrate; its horns convergent at the ends. KFurrows rather narrow, 
smooth, or with one to two rows of puncta. Coste 9 to 10 in 0,01 mm., crossed by a longitudinal 
line; smooth, Wan, lineata ‘Done, TI, M.S: VI p) 32 Pl) WD f..17., B.D» p..8: Pl. T.£.,8 As 8. 
INGIS.y DIGPL W f7 16,) 17.) Atl. VIL £44, L XIX) £431; LXX f.. 67. Nav. .adriatica Gron. Verh. 
1860 p. 525 Pl. III f. 17. 

Marine: North Sea (Coasts of Scandinavia and England)! Mediterranean Sea (Balearic Is- 
lands, Gulf of Naples)! Adriatic! 

Forma pusilla Cu. — lL. 0,032; B. 0,014 mm. Coste 11 in 0,01 mm. 

Marine: Galapagos Islands! 


24. D. Vetula A. S. (1875). — V. elliptical, very slightly constricted in the middle with 
broad rounded ends. L. 0,05; B. 0,024 mm. Central nodule broad, quadrate, its horns parallel. 
Furrows broadest in the middle, gradually tapering to the ends. Coste 10 in 0,01 mm., crossed 
near the margin by a line. — Nav. Vetula A. S. Atl. XII f. 49. 

Marine: Sansego (Atl.). 


25. D. Papula A. 8. (1875). — V. elliptical. L. 0,023; B. 0,01 to 0,011 mm. Central 
nodule small; its horns somewhat divergent. Furrows linear, narrow. Costie about 13 in 0,01 
mm. crossed by one longitudinal line. — Nav. Papula A. S. Atl. VII f. 45 to 47. 

Marine: Samoa (Atl.) Campeachy Bay (Atl). 
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26. D. subcineta A. S. (1874). — V. slightly constricted in the middle, with more or less 
distinctly cuneate ends. L. 0.06 to 0,092; B. O,0235 to 0,025; at the constr. 0,02 to 0,022 mm. 
Central nodule large, quadrate; its horns parallel or convergent at the ends. Furrows moderately 
broad, narrowed at the ends, with faint traces of costee. Coste 6 to 7 in 0,01 mm., crossed by a 
longitudinal line. — Nav. subcincta A. 8. N. 8S. D. PL If. 7. Atl. XIII f. 41; LXIX f. 82. 
Grun. D. Franz Josephs Land p. 56 (4) Pl. I f. 38, 389. Nav. didyma Laasr. Boh. D. f. 4 a. 

Marine: Franz Josephs Land (Grun.), Kara! Finmark! North Sea! Balearic Islands! 
Adriatic! Madagascar! Monterey, Cal.! Fossil: Aegina (Atl.), Japan (Brun a. Temp.), Maryland 
(Deby Coll.)! St. Monica (Deby Coll.)! 


27. DPD. discrepans A. 8. (1875). — V elliptical. L. 0,03; B. 0,011 mm. Central nodule 
broad, quadrate, its horns divergent at their basis, convergent at the ends. Furrows broad. Costee 
11 in 0,01 mm., crossed by a longitudinal costa(?). — Nav. diser. A. S. Atl. VIII f. 8. 

Marine: Campeachy Bank (Atl.). 

Unknown to the author. The description is from the fig. in atlas and I am not sure if 
the longitudinal line across the costze really be a costa. 


28. D. binaria A. S. (1875). — V. slightly constricted, with broad, rounded ends. L. 0,042; 
B. 0,022; at the constr. 0,o2 mm. Central nodule large, quadrate, its horns parallel, approximate. 
Furrows very broad, not dilated in the middle, with double longitudinal rows of puncta. Coste 
6 in 0,01 mm. crossed by a longitudinal costa. -— Nav. binaria A. S. Atl. XID f. 62. 

Marine: Java (Atl.). 


29. D. demta A. S. (1881). — V. sligthly constricted. L. 0,116; B. 0,037; at the constr. 
0,03 mm. Central nodule large, quadrate; its horns parallel. Furrows broad, linear. Coste 6 in 
0,01 mm. crossed by a broad longitudinal costa(?). — Nav. demta A. 8. Atl. LXIX f. 34. 

Marine, fossil: St. Monica, Cal. (Atl.). 

Unknown to the author. The fig. in Atl. does not distinctly show if the longitudinal band 
is, as here accepted, a costa or a row of ocelli. In the latter case this form may probably be 
placed near D. Pandura. 


30. D. exemta A. S. (1875). — VY. panduriform, with tongue-shaped segments. LL. 0,085 
to 0,136; B. 0,032 to 0,042; at the constr. 0,026 to 0,05 mm. Central nodule quadrate, rather 
large; its horns parallel. Furrows linear. Costee 5 in 0,01 mm., crossed by a longitudinal line, 
on the furrows faint or reduced to puncta. — Nav. exvemta A. S. Atl. XI f. 28, 29. 

Marine: Tamatave (Brun Coll.)! Tahiti! Kerguelens Land (Rae Coll.)! Campeachy Bay! 
Fossil: Oamaru, New Zealand! S:ta Monica (Deby Coll.)! 

Var.? crabroniformis Grun. (1875). — L. 0,083; B. 0,025; at the constr. 0,016. Coste 6 in 
0,01 mm. — Nav. crabronif. Atl. XI f. 24. 

Marine: Gulf of Mexico (Atl.). 

Var. digrediens Cu. — Li. 0,048 to 0,065; B. 0,022; at the constr. 0,01 to O,o14 mm. Horns 
somewhat divergent. Coste 8 im 0,01 mm. 

Marine: China (Thum.)! Hungary, fossil (Deby Coll.)! 


31. D. coarctata A. S. (1875). — V. deeply constricted in the middle. L. 0,07 to 0,1; B. 0,026 
to 0,035; at the constr. 0,0136 to 0,o18 mm. Central nodule quadrate, with parallel horns. Furrows 
narrow, linear, with a row of large puncta. Coste 3—4 in 0,01 mm., crossed by a longitudinal 
line. —'Nav-coarct Ay S! Atl. XT £30) 31,32, DX re 

Marine: Campeachy Bay (Atl.), Cape Horn (Petit), Hungary, fossil (Pant.). 

This is a very suspicious form. The figure recently published by A. Scumipr in Atl. 
(CLXXIV f. 22) has very much the appearance of being a strongly corroded specimen of D. Crabro 
var., ov of D. Dirhombus, if that form be anything but a small D. Crabro. 
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32. D. bombiformis Ci. N. Se. — V. deeply constricted in the middle, with broad seg- 
ments. L. 0,032; B. 0,014 mm. Central nodule small, its horns strongly divergent. Furrows nar- 
row. Coste 8 in 0,01 mm. crossed by a longitudinal line. -- Pl. I f. 26. 

Marine: Macassar Straits (Grove Coll.)! 

This form may be a small variety of D. Bombus. 


33. D. Clepsydra Cri. N. Sp. — V. strongly constricted, with almost orbicular segments. 
L. 0,07; B. 0,032; at the constr. 0,016 mm. Central nodule large, quadrate; its horns divergent in 
the middle. Furrows narrowed in the middle and at the ends, crossed by faint costve. Coste 7 
in 0,01 mm. strongly radiate, alternating with single rows of alveoli. — Pl. I f. 29. 

Marine: Madagascar! 


34. D. Praestes A. S. (1875). — V. elongated, slightly constricted, with narrow elliptical 
segments. lL. 0,07 to 0,12; B. 0,019 to 0,025; at the constriction 0,015 to 0,017 mm. Central nodule 
small, quadrate; its horns parallel. Furrows linear, moderately narrow. Coste almost parallel, 
6 to 7 in 0,01 mm., alternating with rows of indistinct puncta. — Nav. Prestes A. 8S. Atl. XII 
f.. 57,58. 

Marine: Gulf of Naples (Thum.)! Alexandria (Deby Coll.)! Red Sea (Deby Coll.)! Mazatlan 
(Atl.). Campeachy Bay (Atl). 

D. Prestes is nearly allied to D. Guinardiana, from which it differs by somewhat coarser 
costte and the rows of alveoli alternating with the costie. It seems to be very probable that 
D. Guinardiana is only a corroded D. Prestes. 


35. D. Entomon (Ens. 1844) A. 8S. — V. elongated, slightly constricted in the middle, with 
tongue-shaped segments. L. 0,072 to 0,15; B. 0,028 to 0,042; at the constr. 0,026 to 0,35 mm. 
Central nodule large, quadrate, its horns parallel. Furrows moderately wide, linear, forming a space 
of about a third of the width of the valve, often dilated around the central nodule. Coste 6 to 8 
in 0,01 mm. parallel, at the ends divergent, anastomosing with a few (1 to 4) longitudinal, irregularly 
undulating, more or less distinct, costee. — Dipl. Entomon Kus. Berl. Ber. 1844 accord to Chase. 
Nav. Entomon A. 8S. N.S. D. Pl. I f. 13, 14; Atl. XIII f. 48,49. Nav. bomboides var. media Grun. 
AD). p. AY Pl. TIL £. 54) ‘Nav. bomboides A) 8. Atl. XIII f. 38. 

Marine: Arctic America! Spitsbergen! Kara! Finmark! North Sea! Mediterranean Sea! 
Adria! Samoa! Sidney! China! Japan! Behrings Island! Mexillones, Peru (Deby Coll.)! Fossil: 
Brinn, Tegel! Bory, Hungary! 

D. Entomon is not a sharply defined species, graduating as it seems into D. splendida, with 
which many of its varieties are closely connected. 


36. D. splendida Gree. (1856). — V. elongated, panduriform. L. 0,055 to 0,22; B. 0,02 to 
0,05; at the constr. 0,015 to 0,03 mm. Central nodule large, quadrate; its horns parallel. Furrows 
narrow, linear, not dilated around the central nodule. Transverse costee 5 to 8 in 0,01 mm.; crossed 
on each side of the median line by 4 to 6, slightly curved or undulating longitudinal costz. — 
Navesplended Gree. T. M S. lV pi 44 PleV £14. V. HS. Pl Xf 4 A. Si NS! DW. 
Pl. If. 3, 4, Pl Wf. 2. Atl. XIII f 31, 32, 34. Nav. Entomon Donx. B. D. p. 49 Pl. VII f. 5. 
Nav. didyma var. Grea. T. M.S. IV p. 45 Pl. V f. 16. Nav. gemmatula Cu. Quek. M. Cl. IT (2) 
p. 167 Pl. XII f. 1 (1885). Nav. Taschenbergert A. 8S. Atl. CLXXIV f. 9; 1892 (a large and coarse 
form). NN. margaritifera Panv. IIT Pl. XXXV f. 494 (1893)? 

Marine: Greenland! Spitsbergen! Beeren Kiland! Finmark! North Sea! Ceylon! Madagascar! 
Java! Sumatra! Port Jackson! Japan! Sandwich Islands (Atl.). West Indies! Florida! Fossil: 
Moravian Tegel! S:a Monica, Calif! 


88 Pp. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. 


Var. Puella A. 8S. (1875). — L. 0,0636 to 0,106; B. 0,0166 to 0,026; at the constrict. 0,0075 
to 0O,o15 mm. ‘Transverse cost 6 to 9 in 0,01 mm.; longitudinal 2 to 3 on each side of the median 
line, less distinct. — Nav. Puella A. 8. Atl. XII f. 18; LXIX f. 15. Nav. exemta A. S. N. S. D. 
p. 85. PI £5 (1874), Atl eS: 

Marine: North Sea (A. 8.); Sorrento (Atl.), Campeachy Bay (Atl.), California (Atl1.). 

Under the name Nav. Puella A. Scumipr seems to have confounded different forms. The 
figs. 14 and 15 Pl. XII probably do not represent the same form as the fig. 13. The fig. 13, which 
I regard as the most typical, is evidently a small variety of D. splendida. A. Scumipr seems also 
to have denoted two different species as Nav. exemta. 

Var. diplosticta A. S. (1875). — With fine puncta above the reticulation of the costee. — 
Nav. diplosticta A. 8. Atl. XIII f. 25 to 80; LXIX f. 22, CLXXIV f. 10 (no punctation visible). 

Marine: Campeachy Bay (Atl.), Gulf of Mexico (Atl.), Java, Samoa (Atl.), Cape Horn (Petit). 

Var.? Haynaldii Panr. (1889). — V. slightly constricted. L. 0,091 to 0,15; B. 0,028 to 0,04; 
at the constr. 0,027 to O,ozs mm. Central nodule quadrate, with parallel horns. Furrows narrow, 
linear, with a row of puncta. Transverse cost radiate at the ends, 8 to 10 in 0,01 mm., crossed 
on each side of the median line by about 8 longitudinal, slightly undulating costwe. — Nav. Hay- 
naldi Pant. II p. 47 Pl. XXIV f. 361. 

Marine: Hungary, Bory, fossil! 

The fig. im Pantocsecs work is not very clear. The above description is from specimens 
from Bory, which agree in all eventials with D. splendida, being only a little less constricted and 
having finer structure than usual. 


Var.? prominula A. 8S. (1875). — V. strongly constricted. LL. 0,042; B. 0,019; at the constr. 
0,013 mm. ‘Transverse coste 8 in 0,01 mm., crossed by some few longitudinal coste. -— Nav. pro- 


minula A. S. Atl. XIII f. 15. 

Marine: Kings Mill Island (Atl). 

This form requires a more accurate examination before its true place in the system can be 
determined. 


Var.? élesdiana Pant. (1886). — lL. 0,07 to 0,1; B. 0,026 to 0,03; at the constr. 0,02 to 
0,028 mm. Segments tongue-shaped. Transverse costve 8 in 0,01 mm.; longitudinal numerous, about 
8 on each side of the median line. — Nav. élesd. Pant. I p. 42 Pl. XVII f. 152. 


Marine: Hungary, fossil (Pant.). Baltjik, fossil! Russia, fossil (Deby). 

Nav. Margarita A. 8. (Atl. CLXXIV fig. 17) seems to be akin to var. élesdiana. I have 
not seen any form exactly resembling this, but I think it very probable, that the figured specimen 
would in another focus have very much the same appearance as some of the numerous varieties 
of D. splendida. 


37. D. bomboides A. S. (1874). — V. panduriform, with subelliptical to tongue-shaped 
segments. L. 0,09 to 0,13; B. 0,04 to 0,055; at the constr. 0,03 to 0,035 mm. Central nodule 
strong, quadrate; its horns parallel. Furrows linear, somewhat dilated around the central nodule. 
Transverse costae 6 to 7 in 0,01 mm, crossed by numerous slightly undulating, longitudinal costa, 
about 6 in 0,01 mm. — Nav. bomboides A. 8S. N.S. D. Pl. If. 2. Atl. XIII f. 36. V. H. Syn. 
Suppl. B f. 19. Nav. didyma W. Sm. B. D. XVII f. 154 a*. Nav. Williamson V. H. Syn. 
Pl TX £3: 

Marine: North Sea! Alexandria (Deby Coll.)! Zanzibar (Atl.), Madagascar! Ceylon! Philip- 
pines! Sydney! China! Japan! Galapagos Islands! Campeachy Bay! 

Var. madagascarensis Ot. — V. short, slightly constricted, with broad, tongue-shaped seg- 
ments. L. 0,04 to 0,085; B. 0,022 to 0,043; at the constr. 0,02 to 0,035 mm. Transverse cost 7 
to 9 in 0,01 mm., slightly radiate. Longitudinal coste almost straight, curved outwards in the 
middle of the valve. — A. 8. Atl. LXIX f. 35 (small form). — Pl. I f. 22. 

Marine: Madagascar (Kinker a. Brun Coll.)! Cape Good Hope (Atl.)! Manilla (Deby Coll.)! 
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Forma minor Cu. — L. 0,03 to 0,045; B. 0,015 to 0,023; at the constr. 0,013 to 0,02 mm. 
Central nodule small. Transverse costve 11 in 0,01 mm.; longitudinal 9 in 0,01 mm. 

Marine: Tahiti! Madagascar! 

The f. minor may be the same as Nav. futiis A. S. Atl. XIII f. 17 from Zanzibar, but 
the furrows are not drawn as dilated around the nodule. 

Var. moesta A. S. 1881. — V. slightly constricted. LL. 0,09; B. 0,034; at the constr. 0,029 
mm. Transverse costz 7 in 0,01 mm. — Nav. moesta A. S. Atl. LXIX f. 18, 19. 

Marine, fossil: Baltjik (Atl.). 

D. bomboides is very nearly akin to D. splendida, from which it differs only in the furrows 
which are slightly dilated around the nodule, a characteristic which seems to be variable. ‘To judge 
from specimens from Bory Deposit in Hungary Nav. andesitica Pant. (1889, II p. 42 Pl. XX VII 
f. 390) seems to be somewhat corroded specimens of D. bomboides with rather closer coste. 


38. D. divergens A. 8. (1875). — V. more or less constricted in the middle, with elliptical 
to tongue-shaped segments. IL. 0,038 to 0,045; B. 0,018 to 0,02; at the constr. 0,012 to 0,013 mm. 
Central nodule small, quadrate; its horns divergent at the basis, convergent at the ends. Furrows 
linear, broader around the central nodule, forming a lanceolate space. Transverse costie 11 in 
0,01 mm., crossed on each side of the median line by about 5 longitudinal, slightly curved coste. — 
Nav. dwergens A. 8. Atl. XII f. 50, 51. 

Marine: Mediterranean Sea! 

Var. digrediens A. S. (1881). — V. less constricted. L. 0,04; B. 0,019; at the constr. 0,017 
mm. Transverse cost 13 in 0,01 mm. Longitudinal cost less distinct. — Nav. digrediens A. 8. 
Gh ML, £26.27, 

Marine: Tahiti! Baltjik, foss.! 


39. D. Schmidtii Cu. N. Sp. — V. slightly constricted in the middle, with broad tongue- 
shaped segments. IL. 0,027 to 0,075; B. 0,011 to 0,038; at the constr. 0,o105 to 0,027 mm. Central 
nodule small, quadrate; its horns divergent in the middle. Furrows broader in the middle, 
narrower at the ends, with faint traces of the cost. Transverse costee 8 to 9 in 0,01 mm. crossed 
on each side of the median line by 3 to 4 more or less undulating longitudinal cost. — A. S. 
Atl. XII f. 48; LXIX f. 23 (small, but typical). XIII f. 18, 19. — Icon. n. Pl. I f. 20, 21. 

Marine: Seychelles! Madagascar! Port Jackson! Tahiti! Galapagos Islands! 

This form is nearly akin to D. divergens. The fig. 18, 19 Pl. XIII in A. 8. Atl. greatly 
resembles larger specimens of D. Schmidtii, but has not divergent horns. Nav. vana A. 8S. Atl. 
LXIX f. 36 is probably also nearly related. 


40. D. chinensis Cu. N. Sp. — V. slightly constricted, with broad, rounded ends. IL. 0.055; 
B. 0,02; at the constr. 0,013 mm. Central nodule elongated, quadrate; its horns parallel. Furrows 
narrow, linear, not dilated in the middle. Cost 13 in 0,01 mm., alternating with single rows of 
alveoli, about 16 in 0,01 mm. — PI. I f. 25. 

Marine: China (Thum). 


41. D. Grundleri A. 8S. (1873). — V. deeply constricted, very convex. Segments semi- 
orbicular to broadly tongue-shaped, often of inequal size. L. 0,04; B. 0,02; at the constr. 0,01 mm. 
Central nodule quadrate, large, with divergent horns. Furrows narrow, broader in the middle. 
Transverse coste 7 in 0,01 mm., crossed by 2 to 4 longitudinal cost, usually interrupted in the 
middle of the valve. — Nav. Grundl. A. S. Zeitschr. f. ges. Naturw. 1873 p. 407 Pl. VI f. 5, 6. 
Atl. XII f. 35, 36. 

Marine: Balearic Islands! Bab-el-Mandeb! Philppines! Atlantic coast of N. America! Para 
River (A. 8.). 
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42. D. didyma Ens. (1840). — YV. slightly constricted in the middle, with tongue-shaped 
segments. L. 0,05 to 0,09; B. 0,017 to 0,036 mm. Central nodule moderately large, its horns not 
divergent. Furrows narrow, linear. Transverse costv 8 to 10 in 0,01 mm., crossed by numerous, 
shghtly undulating, longitudinal costee. — Pinnularia didyma Ene. Kreideth. p. 75. Nav. didyma 
W. Sm. B. D. XVII f. 154 a. A. S. Zeitsehr..f’ gest! Natirw) 1873! 7.405) Pla ae i As. 
NaS. DePlod fe Te soAtls: KUT hi ase S Ee EMS nines; 90 Pl. IX f. 5, 6. Suppl. B. f. 20. 
N. Bombus Donx. Pl. VII f. 7 b, 8 b. 

Brackish and marine: Greenland! Spitsbergen! Kara! Finmark! Baltic (from Westerbotten 
to Riigen), Caspian Sea (Grun.), Black Sea! Ceylon! Tahiti! Japan! Cape Horn (Petit), West Indies! 

D. didyma is a variable species, related to the var. elésdiana of D. splendida and to 
certain forms of D. Bombus. The outline of the valve becomes less panduriform and almost ellip- 
tical as the water becomes less salt. The varieties in the northern part of the Bay of Bothnia 
where the water is almost fresh are almost elliptical and closely connected with D. domblittensis. 


43. D. Bombus Ens. (1844). — V. deeply constricted, with suborbicular or elliptical seg- 
ments often of inequal size. L. 0,065 to 0,13; B. 0,022 to 0,045; at the constr. 0,012 to 0,025 mm. 
Central nodule large; its horns divergent in the middle, approximate at the ends. Furrows narrow, 
linear. ‘Transverse costve 5 to 8 in 0,01 mm. crossed by 2 to 5 curved, longitudinal costa. Central 
alveoli distant from the margin. — Dipl. Bombus Ens. Berl. 1844 p. 84 (accord. to Chase). M. G. 
Pl. XIX f 31. Nav. Bombus Gree. D. of Clyde p. 484 Pl. IX f. 12. Don. B. D. p. 50 Pl. VII 
f. 7a. V. H. Syn. p. 90 Suppl. B f. 22, A. S. Atl. LXIX f. 28, 29. Nav. gemna A. S: Zertschr: 
f. ges. Naturw.'1873*p. 405 PIO VI f 20° NS) DO PR nfl, ro Al a oe 
Nav. abnormis Castr. Chall. Exp. XXVIII f. 19. 

Marine: Finmark! North Sea! Maroecco! Mediterranean Sea! Adriatic! Black Sea! Caspian 
Sea (Grun.)! Madagascar! Java! Japan! Samoa! Galapagos Islands! Cape Horn (Petit), Brazil (Atl.), 
Florida! Campeachy Bay! Fossil: Aegina (Ehb., Atl.). 

Var. egena A. S. (1875). — Li. 0,038 to 0,047; B. 0,015 to 0,02; at the constr. 0,006 to 
Oo12 mm. Transverse costee 8 to 9 in 0,01 min. crossed on each side of the median line by about 
3 longitudinal coste. —— Nav. gemina v. egena A. S. Atl. XIII f. 10. 

Marine: Balearic Islands! Madagascar! Manilla! China! Japan! 

Var. densestriata A. S. (1875). — L. 0,045 to 0,056; B. 0,018 to 0,026; at the constr. 0,011 
to 0,015 mm. Coste 8 to 9 in 0,01 mm. — Nav. gemina v. densestr. A. S. Atl. XIIT f. 11, 12. 
Nav. didyma A. S. Atl. LXIX f. 30. 

Marine: Marocco! Seychelles (Van Heurck Coll.)! California (Atl). 

Var. bullata Cu. — L. 0,15; B. 0,047 in 0,01 mm. Horns with a row of large puncta. Coste 
5 toi? im Oo. mm. 

Marine: Adriatic! Red Sea (Deby Coll.)! California! 


44. D. Kiitzingii Grun. (1860). — V. strongly constricted, with deltoid-elliptical segments. 
L. 0,063 to 0,15; B. 0,03 to 0,085; at the constr. 0,014 to 0,035 mm. Horns of the central nodule 
parallel. Transverse costee 6 to 8 in 0,01 mm., crossed by numerous (8 to 10) longitudinal, almost 
straight or slightly undulating costw. — Nav. Kiitzingii Grun. Verh. 1860 p. 532 Pl. IIT f. 15. 
AbiS4 CAG UXT if) 22. 28)°245) (Pian Al Pie Xxx £299. 

Marine: Balearic Islands! Gulf of Naples! Black Sea! Red Sea (Deby Coll.)! Cape of 
Good Hope! Bermuda (Rae Coll.)! Valparaiso (Atl.), Galapagos Islands! Fossil: Hungary (Pant.), 
Aegina (Atl.). 

Var. bullata Cu. — Horns with a row of large puncta. 

Marine: Gulf of Naples! Red Sea (Deby Coll.)! 

D. Kiitzingii is very nearly akin to D. Bombus var. densestriata, but it is larger and the 
horns of the central nodule are parallel. 
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45. D. chersonensis Gruy. (1875). — V. panduriform, usually slender, with subelliptical 
segments. lL. 0,055 to 0,15; B. 0,02 to 0,06; at the constr. 0,012 to 0,03 mm. Central nodule with 
parallel, approximate horns. Furrows very narrow, linear. Transverse cost 8 to 13 in 0,01 mm., 
crossed by 2 to 5, not undulating, almost straight longitudinal costee. — Nav. cherson. Grun. ALS. 
AtleX Ll f40) OXI Oi Naw Apis AWS. NyDr Bll & % AthL,X11\f.,.18) to; 23, 25. 

Marine: North Sea! Mediterranean Sea! Zanzibar (Atl.), Ceylon! Philippines! China! Tahiti! 
Galapagos Islands! West Indies! Florida! Cape Horn (Petit). Fossil: S:ta Monica Calif. 

This very widely distributed species is usually regarded as Nav. Apis of Enrenpere. | am 
unable to make out what this name, as is the case with so many others of the names given by 
EHRENBERG, may denote. Nav. Apis of Donxrn (B. D. p. 48 Pl. VII f. 3) and of Scumrpr (Atl. XI 
f. 16; LXIX f. 41, 48, 44) are unknown to me. Specimens from England in the collection of GRovE 
are identical with D. incurvata. D. chersonensis is nearly akin to D. splendida, intermediate forms 
being frequent. Such a form is the fig. 24 Pl. XII in A. S. Atl. and Naw splendida var. arata 
A. 8. (Atl. XII f. 13, 14, 16, 33, 35). To D. chersonensis belongs most likely Nav Hantkenii 
Pant. (II p. 46 Pl. VIIT f. 150). On corroded specimens the longitudinal costee are less distinct 
and the transverse more or less fragmentary. Such corroded specimens form Bruns Nav. pedalis 
(D. esp. nouvelles p. 36 Pl. XVI f. 10; 1891. A. S. Atl. CLXXIV f. 14, 15; 1892), original speci- 
mens of which I had an opportunity of examining. 


46. D. Weissflogii A. S. (1873). — V. strongly constricted, with subelliptical segments. 
L. 0,033 to 0,11; B. 0.014 to 0,035; at the constr. 0,oo9 to 0,025 mm. Central nodule with ap- 
proximate horns. Furrows not distinct from the other rows of alveoli. Transverse costie 7 to 8 
in 0,01 mm., crossed by numerous equidistant, straight, longitudinal coste, curved outwards in the 
middle of the valve. On the middle of the valve the coste are slightly divergent and not, or 
only close to the central nodule, crossed by longitudinal costee. — Nav. Weissflogii A. 8. Zeitschr. 
f. ges. Natur. 1873 p. 406 Pl. VI f. 3, 4. A.S. Atl XII f. 26 to 32. V. H. Syn. p. 90 Suppl. B. 
f. 21. Nav. dwersa Grev. Ed. N. Ph. J. XVIII p. 186 f. 14; 1863.? 

Marine: Bab el mandeb! Madagascar! Ceylon! Singapore! Philippines! Samoa! Tahiti! Sand- 
wich Islands (Atl.), Gulf of Mexico! Florida! North Carolina! 


47. D. areolata Cu. N. Sp. — V. moderately constricted, with subelliptical segments. 
L. 0,13; B. 0,045; at the constr. 0,o28 mm. Central nodule large, its horns almost parallel. Furrows 
linear, with strongly marked transverse costee. Transverse costz 4, in 0,01 mm., crossed by a 
few, slightly curved longitudinal cost, 3 in 0,01 mm., which are interrupted in the middle of the 
valve. The rectangular areolee, formed by the two sets of coste are large and have in their middle 
one or two ocelli. — Pl. I f. 28. 

Marine: S:ta Monica, Calif., fossil (Deby Coll.)! 


48. D. domblittensis Grun. (1882). — V. elliptical. L. 0,027 to 0,045; B. 0,015 to 0,022 
mm. Central nodule large, quadrate. Furrows narrow, of equal breadth the whole length. Trans- 
verse costee 10 in 0,01 mm. anastomosing and thus producing more or less regular longitudinal 
rows of elongated alveoli, about 7 in 0,01 mm. No fine punctation visible. — Nav. expleta v. domb. 
Grun. Foss. D. Oster. Ung p. 156 Pl. XXX f. 60. Nav. hilarula Panv. HL Pl. XV f. 230 (1893). 
Dipl. domb. Icon. n. Pl. II f. 2. 

Fresh or slightly brackish water: Sweden, Lefrasjén in Skane! Milaren! Domblitton, foss.! 
Gulf of Bothnia! Common in the Baltic deposits of the Ancylus-epoch! 

This form seems to be closely connected with D. didyma, of which it may be a non-con- 
stricted freshwater form. GruNnow consideres it as connected with D. notabilis. 
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49. D. elliptica Kiirz. (1844). — V. elliptical, with broad and rounded ends. Li. 0,02 to 
0,037; B. 0,011 to 0,o2 mm. Central nodule of medium size quadrate. Furrows narrow, of the same 
breadth throughout. Transverse rows of puncta 10 to 13 in 0,01 mm. Alveoli 10 to 14 in 0,01 mm. 
forming irregular longitudinal rows. — Nav. elliptica Kitz. Bac. p. 98 Pl. XXX f. 55? V. H. 
Syn. Pl. X f. 10 (upper figure). A. S. Atl. VII f. 29, 32. Nav. elliptica var. minor Grun. Foss. 
D. Osterr. Ung. p. 145. Nav. ovalis W. Sm. B. D. I p. 48 Pl. XVIII f. 153 a’? Naw. elliptica 
W. Su. B. Di TL p93! 

Fresh water: Iceland! Sweden! Finland! Germany! England! New Zealand! North America 
(New York)! Ecuador! 

Var. grandis Grun. (1882). — L. 0,065 to 0,13; B. 0,033 to 0,045 mm. Transverse and longi- 
tudinal rows of alveoli 10 in 0,01 mm. — Nav. ellipt. var. grandis Grun., Foss. D. Osterr. Ung. 
p. 145. Nav. preclara Pant. III Pl. XI f. 182 (1898). 

Brackish water: Hungary, fossil! 

Var. ladogensis Cu. (1891). — L. 0,06; B. 0,025 mm. Transverse cost 9 in 0,01 mm. irregu- 
larly anastomosing with a few longitudinal undulating costee. — Cu. D. of Finland p. 43 Pl. IT f. 9. 

Fresh water: Ladoga! 

Var. Ostracodarum Pant. (1893). — V. elliptical, tapering from the middle to the ends. 
L. 0,045; B. 0,027 mm. ‘Transverse rows of alveoli 6 in 0,01 mm. — Wav. ostrac. Pant. III 
Ply De 145. 

Habitat:? Kopecz, Hungary, fossil (Pant.). 


50. D. Puella (Scrum. 1867?) Ci. — V. elliptical. L. 0,013 to 0,025; B. 0,008 to 0,014 mm. 
Central nodule large, quadrate. Furrows narrow, of the same breadth throughout. Cost 12 to 
18 in 0,01 mm. Alveoli indistinct. — Nav. Puella Scuum. Preuss. D. Il Nachtr. f. 39? Nav. 
ellaptica var. minutissima V. H. Syn. p. 92 Pl. X f. 11. 

Fresh water: Spitzbergen! Sweden! Finland! Berlin! Hungary, fossil (Grun.). 

This species, differing only in its small size and indistinct alveoli, is closely connected by 
intermediate forms with D. elliptica. Navicula Puella A. 8. is quite another form (see page 88). 


51. D. Boldtiana Cu. (1891). — V. elongate-elliptical. L. 0,03; B. 0,oo12 mm. Central 
nodule small, quadrate. Furrows of equal breadth throughout. Coste 14 in 0,01 mm. No distinct 
alveoli — Cu. D: of Fink. p. 43 PI. Wf. 12. 

Fresh water: Finland! 


52. D. oculata Brus. (1854). — V. elongate-elliptical. L. 0,015 to 0,02; B. 0,006 to 0,007 
mm. Central nodule small. Furrows very narrow. Coste 23 in 0,01 mm. Alveoli very small. — 
Nav. oculata Brés. in Desm. Crypt. N:o 110. Journ. Quek. M. Cl. 1870 f. 5. V. H. Syn. Pl. EX f. 10. 
Fresh water: France. 


— 


53. D. ovalis Hitsp (1861). — V. broadly elliptical, not constricted in the middle. L. 0,035 
to 0,043; B. 0,02 to 0,o26 mm. Central nodule very large, rounded. Furrows very narrow, closely 
following the central nodule and its horns. Transverse rows of alveoli 13 to 19 in 0,01 mm. 
radiate at the ends. Puncta 13 to 20 in 0,01 mm. forming irregular longitudinal rows. — Pimnu- 
jaria ovalis Hrusr in Rab. A. E. 1025. Nav. ovalis A. S. Atl. VIL f. 33, 34, 35, 36. W. Sm. B. 
De XVE £. 153) a? “On. Di ef Finland p44 PLOTAE 3!" Nae! eliiicavAlts. (Ac yae 0: 
V. H. Syn. Pl. X f. 10 (lower fig.). Nav. Carpathorum Pant. III Pl. XVII f. 246 (1893)? 

Fresh water: Sweden (Lapland, Gotland, Billingen)! Finland (Russian Lapland)! Norway 
(Dovre)! Saxony! Alps of Switzerland! Australia, Daintree River! 

Var. pumila Grun. (1882). — L. 0,02 to 0,022; B. 0,008 to 0,085 mm. Rows of alveoli 16 
to 18 in 0,01 mm. — Nav. ovalis var. pum. Grun. Foss. D. Osterr. Ung. p. 150 Pl. XXX f. 61. 
Nav. Parmula Bris. (according to Grunow). 

Fresh water: Hungary, foss. (Grun;), Baku (Grun.). 
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Var. oblongella Nmanut (1849). — V. linear elliptical. L. 0,02 to 0,038; B. 0,0065 to 0,01 mm. 
Rows of alveoli 13 to 19 in 0,51 mm. Puncta 20 to 25 in 0,01 mm. — Nav, oblongella Nma. Kivvz 
Sp. Alg. p. 890. V. H. Syn. Pl. Xf. 12. Nav. ovalis var. fossilis Panr. II p. 51 Pl. VI f. 115 (1889)? 
Fresh water: Iceland! Finland! Paris! Kénigsberg, fossil! 


54. D. notabilis Gruev. (1863). — V. elliptical. L. 0,025 to 0,08; B. 0,02 to 0,035 mm. 
Central nodule large, quadrate. Furrows linear, arcuate, moderately broad. Transverse coste 7 
to 10 in 0.01 mm. alternating with large, elongated alveol, forming 4 to 5 longitudinal, undulating 
rows, more close towards the margins. 

Forma genuina — Rows of alveoli one to three along the margin and one along the furrow. 
Nav. notab. Gruv. T. M.S. XI p. 18 f. 9. A.S. Atl. VIII f. 46, 47, 48. 

Forma expleta A. 8. (1874). — Rows of alveoli filling the whole space between the furrow 
and the margins. — UN. notabilis var. expleta A. 8S. N.S. D. I f. 20, f.11. Atl. VIII f. 49 to 52. 

Marine: North Sea! Mediterranean Sea! Black Sea! Red Sea! Ceylon! Madagascar! Cape of 
Giood Hope! Java! Labuan! Sandwich Islands! West Indies! Brazil! 


55. D. Greffii Gruy. (1875). — V. elongated elliptical. L. 0,065 to 0,12; B. 0,025 to 0,042 
mm. Central nodule small, rounded quadrate. Furrows broad, gradually narrowed from the middle 
and crossed by faint prolongations of the coste. Costie 7 to 8 in 0,01 mm., alternating with single 
rows of quadrate alveoli, 8 to 11 in 0,01 mm. and forming 7 to & longitudinal rows on each side 
of the furrows. — Nav. Greffi A. S. Atl. VII f. 5, 6. 

Marine: Bab el mandeb! Seychelles! Madagascar! Manilla! Java! Sumbava! Labuan! Japan 
(Atl.), Samoa (Atl.), Tahiti! 

Forma minor. — Li. 0,06; B. 0,018 mm. — A. S. Atl. VIII f. 33. 

Marine: Campeachy Bank (Atl.). 

This species seems to be intermediata between D. notabilis and D. fusca. 


56. D. fusca Gree. (1857). — V. elliptical or subrectangular, not constricted. L. 0,07 to 
0,14; B. 0,038 to 0,075 mm. Central nodule moderately large, quadrate. Furrows broad, gradually 
tapering from the middle and crossed by faint prolongations of the costie, frequently alternating 
with double rows of obliquely disposed puncta. Coste 6 to 10 in 0,01 mm. alternating with rows 
of more or less quadrate alveoli, forming more or less regular, longitudinal rows, equidistant with, 
to twice as close as, the coste. 

Var. Pelagi A. 8S. (1875). — V. rhombic-elliptical. L. 0,055 to 0,066; B. 0,035 to 0,04 mm. 
Central nodule large, rounded quadrate. Furrows broad, semilanceolate, crossed by rows of alveoli. 
Coste 7 in 0,01 mm. Alveoli 9 in 0,01 mm. forming longitudinal rows, parallel with the margins. 
— Nav. Pelagi A. S. Atl. VII f. 25, 26. 

Marine: Campeachy Bay! Colon (Deby Coll.)! Tahiti! 

Var. nigricans Pant. (1893). — V. narrow elliptical. L. 0,25; B. 0,07. Transverse and 
longitudinal rows of alveoli 6 in 0,01 mm. — Nav. nigricans Pan. LIT Pl. XL f. 552. 

Marine: Bory, Hungary, fossil (Pant.). 

Var. pseudofusca Pant. (1886). — V. nearly orbicular. LL. 0,052 to 0,087; B. 0,037 to 0,066 
mm. Coste in the middle 9 at the ends 13 in 0,01 mm. Furrows forming a large rhomboid space: 
Longitudinal rows of alveoli about 10 in 0,01 mm. — Nav. pseudofusca Panv. I p. 28 Pl. XIII f. 109. 

Marine: Hungary, fossil (Pant.). 

Var. norvegica Cu. — L. 0,085 to 0,01; B. 0,045 to 0,055 mm. Costee and longitudinal rows 
of alveoli 10 in 0,01 mm. — N. fusca A. 8S. Atl. VII f. 2, 3. 

Marine: North Sea! Hungary, fossil (Deby Coll.)! 

Var. subrectangularis Cu. — V. more or less rectangular. LL. 0,85 to 0,13; B. 0,037 to 0,056 
mm. Coste and longitudinal rows of alveoli 8 in 0,01 mm. — Nav. fusca A. S. Atl. VIL f. 4. 
N. Smithi Donx. B. D. p. 6 Pl. I f. 4. 

Marine: North Sea! Balearic Islands! Sumatra (Deby Coll.)! 
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Var. Gregoru Cu. — Y. elliptical to subrectangular. L. 0,17; B. 0,08 mm. Costee and longi- 
tudinal rows of alveoli 7 in 0,01 mm. — Nav. Smith var. fusea Gree. D. of Clyde IX f. 15. 

Marine: North Sea! Gulf of Naples (Deby Coll.)! 

Var. delicata A. 8S. (1874). — Elliptical. L. 0,07 to 0,13; B. 0,038 to Ojos mm. Coste 7 
to 10 in 0,01 mm. Longitudinal rows of alveoli 10 to 15 in 0,01 mm. — Nav. fusca var. delicata 
Ac SS. INS. Diik 26.) At Vania ai ee: ‘ 

Marine: North Sea (A. 8.), Adriatic! Sumatra! Hungary, fossil (Deby Coll.)! 

Var. tenuipunctata Cu. — V. elliptical. L. 0,07 to 0,14; B. 0,032 to 0,07 mm. Coste 6 to 
9 in 0,01 mm. Longitudinal rows of alveoli 12 to 18 in 0,01 mm. — Nav. fusca V. H. Syn. 
Suppl. B. f. 24. 

Marine: Gulf of Naples! Sumatra (Deby Coll )! South Sea (Van Heurck Coll.)! Mexillones 
guano (Deby Coll.)! 

Var. Van Heurckw Cu. — V. elongated, very slightly constricted. L. 0,08; B. 0,025 mm. 


Costz 8 in 0,01 mm. Alveoli 20 in 0,01 mm. — PI. I f. 19. 

Marine: South Sea (Van Heurck Coll.)! 

Var. subfusca Pant. (1893). —- Narrow elliptical. L. 0,055; B. 0,017 mm. Transverse rows 
of alveoli 5, longitudinal 7 in 0,01 mm. -—— Nav. subfusca Panv.. IIIT Pl. XL f. 553. 

Habitat:? »I[sopallaga-Serges» (Pant.). 

Var. oamaruensis Cu. — V. narrow elliptical. L. 0,11; B. 0,03 mm. Central nodule elongated 
rounded. Furrows very broad, about a fourth of the breadth of the valve. Coste 8 and longitu- 
dinal rows of puncta 16 in 0,01 mm. — PI. II f. 3. 

Marine: New Zealand, Oamaru, fossil! 

Var. japonica Cu. — L. 0,11; B. 0,055 mm. Costze 6 and longitudinal rows of alveoli 13 
in 0,01 mm. Furrows separated from the other parts of the valve by a row of foramina and 
crossed by transverse single rows of large puncta. —- Pl. I f. 23. 


Marine: Sendai, Japan, fossil (Tempére). 
Nav. preflwa Pant. (IIL Pl. XV f. 232) appears to be a form of D. fusca. 


57. D. wstiva Donk. (1858). — V. elliptical. L. 0,037 to 0,065; B. 0,018 to 0,038 mm. 
Central nodule large, elongated. Furrows narrow of equal breadth throughout. Coste 8 to 12 in 
0,01 mm. Alveoli of equal or double number in 0,01 mm. — Nav. estiva Donk. T. M. 8. VI p. 32 


Pl..JI. # 18. BsDi p..6 BL.- £3) A. 8, Ath) Vise 10% Ts. Wand 26; 7518 

Forma oa. Coste and alveoli of equal number. 

Marine: Singapore (costee and alveoli 9 in 0,01 mm.), Manilla (e. a. alv. 10 in 0,01 mm.), 
Colon (ec. a. aly. 12 in 0,01 mm.) all in Deby Coll:! 

Forma 8. Alveoli twice as close as the costee. 

Marine: West coast of Sweden (L. 0,04 mm. Costee 12 in 0,01 mm.), Sumatra (L, 0,06 mm. 
Coste 8 in 0,01 mm. Deby Coll.)! 


58. D. litoralis Donk. (1870). — V. elliptical. L. 0,027 to 0,07; B. 0,015 to 0,033 mm. 
Central nodule small, elongated, rounded rectangular. Furrows very narrow, parallel and close to 
the horns. Coste 11 (typical) to 14 in 0,01 mm. Alveoli 22 (typical) to more in 0,01 mm., forming 
longitudinal rows. — Nav. litoralis Donx. B. D. p. 5 Pl. I f. 2. V. H. Syn. Suppl. B. f. 25. 
A. S. Atl. VIII f. 23 to 25. Nav. litor. var. subtilis A. S. N. S. D: Pl. If. 24,25. Nav. Ovulum 
Grun. Verh. 1860 p. 519 Pl. III f. 19? 

Marine: Arctic America! Finmark! North Sea! Sea of Kara! Cape Deschneff! Adriatic! 
Java! Tahiti! Port Jackson! West Indies! 

Var. hospes A. S. (1875). — V. subhexagonal. L. 0,05; B. 0,023 mm. Coste 11, alveoli 13 
in 0,01 mm. — Nav. hospes A. S. Atl. VIII f. 32. 

Marine: Samoa (Atl.), Java! 
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59. D. hyperborea Grun. (1860). — V. elliptical. L. 0,1; B. 0,049 mm. Furrows abruptly 
bent around the large central nodule. Coste 7 in 0,01 mm. — Nav. hyperborea Grun. Verh. 1860 
p. 531 Pl. III f. 16. Nav. propingua A. S. Atl. VII f. 13? 

Marine: Bohusliin, Sweden (Grun.). 

Var. excisa A. 8. (1874). — V. slightly constricted in the middle. L. 0,09; B. 0,03 mm. 
Costz 9 in 0,01 mm. — Nav. fusca var. excisa A. 8S. N.S. D. II f. 9. 

Marine: North Sea (AtL). 


60. D. vacillans A. 8. (1875). — V. elongated elliptical,’ constricted, or not constricted. 
L. 0,04 to 0,06; B. 0,014 to 0,016 mm. Furrows dilated in the middle, forming in the middle of 
the valve a lanceolate space. Coste 9 to 14, alveoli 15 to 21 in 0,01 mm. Alveoli forming longi- 
tudinal rows parallel with the margins of the areas. 

Forma a. Vi. constricted in the middle. — Nav. vacillans A. S. Atl. VIII f. 61; XIT f. 42, 
43, 52, 53. 

Marine: Ceylon (Leuduger Fortm.) Rodriguez! Cape Good Hope (Atl.), Japan (Atl.), Samoa 
(Atl.), Sandwich Island (Atl.), Cape Horn (Petit), Campeachy Bank (Atl.), California (Atl.). 

Forma g. V. not constricted in the middle. — A. S. Atl. VIII f. 34, 35, 36. — Nav. parca 
var. producta Pant. II p. 52 Pl. VIIT f. 148 (1889). 

Marine: North Sea (Atl.), Marocco! Balearic Islands! Macassar Straits! Colon (Deby Coll.)! 
Campeachy Bay (Atl.). 

Var. delicatula Cu. — not constricted. Striz 13 to 14 in 0,01 mm. — A. S. Atl. VII f. 37. 

Marine: Cape Good Hope (Atl1.). 

Var. renitens A. 8. (1875). — V. strongly constricted. L. 0,05; B. 0,018 mm. Coste 10 in 
0.01 mm. — Nav. vacill. v. renitens A. S. Atl. XII f. 55. 

Marine: Celebes (Atl.). 

Var. corsicana Grun. (1878). — V. slightly constricted. L. 0,065; B. 0,022 mm. Coste 8, 
alveoli 18 in 0,01 mm. — Cl. M. D. N:o 153. 

Marine: Corsica! Seychelles (Van Heurck Coll.)! Campeachy Bay! 

Var.? minuta Grun. (1880). — V. slightly constricted. L. 0,014 to 0,02; B. 0,0045 mm. 
Coste about 16 in 0,01 mm. — Nav. vacillans f. minuta (N. Pfitzeriana O. W.) V. H. Syn. 
peg EL LX £9; 

Marine: Belgium (V. H.). 


61. D. Parma Ct. (1891). — V. broadly elliptical. L. 0,03; B. 0,02 mm. Central nodule 
moderately large, rounded quadrate. Furrows arcuate, equally bent, approximate to the horns. 
Coste 14 in 0,01 mm. Alveoli 20 in 0,01 mm., forming longitudinal rows. — Cu. D. of Finland 
peas EL. IL f..10, . 

Fresh water: Sweden, Lake Rosslaingen i Kalmar Lin! Finland, Abo, Viando! 

Similar to D. finnica but only half the size and with cost and alveoli twice as close. 


62. D. finnica Ens. (1838) Cr. — V. broadly elliptical. L. 0,05 to 0,055; B. 0,034 to 0,036 
mm. Central nodule small, elongated. Furrows broad, with arcuate exterior margins enclosing 
a large, lanceolate space, about one third of the valve. Coste 7 in 0,01 mm. Alveoli 12 in 0,01 
mm. forming longitudinal or near the margin obliquely decussating rows. — Coccon. finnica Ens. 
int py, 1947 MG. XVI, 2 f. 19: DD. finnica Cu. D. of Finland p. 43 Pl. IT f. 11. 

Fresh water: Sweden, Lake Roslingen! Degernis in Westerbotten, fossil! Finland! U. States 
Albany, Maine, fossil! Crane Pond, fossil! Canada, fossil! 


63. D. microtatos Panr. (1886). — V. orbicular. L. and B. 0,034 to 0,04 mm. Central 
nodule large, not sharply defined. Median line with distant central pores, and ending at a consi- 
derable distance from the margin. Furrows broad; their outer margins enclosing an elliptical 
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space, half as broad as the valve and crossed by somewhat radiate rows of alveoli. Rows of alveoli 
8 in 0,01 mm. Alveoli 8 in 0,01 mm. — Nav. microtatos Pant. I p. 27 Pl. IX f. 80. 

Marine: Szaikol, Hungary, foss.! South Naparina, Trinidad, foss. (Deby Coll.)! 

Var. Christianii T. C. — lL. 0.045; B. 0,04 mm. Median rows of the alveoli at the margin 
alternately longer and shorter, 11 in 0,01. mm. — Raphidodiscus Marylandica, Christian and 
Febigerii T. C. Microscope 1889, according to Wolle D. of N. Am. Pl. LXXXIV f. 1 to 4. Icon. 
meee iets 

Marine: Cambridge, Maryland, fossil (Deby Coll.)! 


64. D. Smithii Bris. (1856). — V. elliptical. L. 0,027 to 0,05; B. 0,015 to 0,035 mm. 
Central nodule small. Terminal nodules close to the ends. Furrows narrow, close to the horns. 
Costee 7 to 11 in 0,11 mm. alternating with double rows of alveoli disposed in obliquely decussa- 
ting lines, twice or more as close as the coste. — Nav. elliptica W. Sm. B. D. I p. 48 Pl. XVII 
f. 152 a. N. Smith Bris. in W. Sm. B. D. IT p. 92. N. Smithir v. borealis f. minor Grun. Franz 
Josephs Land D. Pl. 1 f. 41. N. Smitha A. S. Atl VII f. 16,17. N.S. D.If.19.? WN. Scutellum 
V. H. Syn. Pl. TX f. 11.2? Nav. Smithu var. levis Dannf. Baltic D. p. 30 Pl. II f. 15. 

Marine and brackish: Franz Josephs Land (Grun.), Spitzbergen! Sea of Kara! Finmark! 
Baltic! Gulf of Bothnia! North Sea! Mediterranean Sea! Madagascar! Seychelles! Tasmania! Java! 
New Zealand! Colon! Campeachy Bay! 

Nav. Déczyt (Pant. IT p. 45 Pl. XIV f. 247, 1889) from Bremia in Hungary, seems to be 
a finely costate variety of D. Smithv. Its length is 0,052 and its breadth 0,017 mm. The costie 
are 14 to 16,5 in 0,01 mm. and are described as indistinctly punctate. 


65. D. subovalis Cr. N. Sp. — V. elliptical. L. 0,38; B. 0,019 mm. Central nodule large, 
rounded. Furrows narrow, closely following the central nodule and its horns. Coste 10 in 0,01 
mm., alternating with double rows of alveoli, forming oblique lines, about 18 in 0,01 mm. — 
Pl ith, 127. 

Fresh water: New Zeeland, Paeroa. 

This form resembles D. ovalis in its shape and large central nodule, but has the structure 
of D. Smitha. 


66. D. borealis Grun. (1884). — V. elongate-elliptical. L. 0,65 to 0,078; B. 0,025 to 0,0265 
mm. Central nodule elongated. Furrows narrow, dilated around the central nodule and crossed by 
costee, interrupted by a longitudinal band. Coste 10 in 0,01 mm., alternating with rows of alveoli, 
forming oblique longitudinal lines, about 24 in 0,01 mm. — Nav. Smithii var. borealis GRrun. 
Franz Josephs Land D. p. 56 (4) Pl. I f. 40. Nav. fusca Donx. B. D. Pl. I f. 5.? 

Marine: Franz Josephs Land (Grun.), Matotschin Sharr, Sea of Kara! Gullmarefjord! Java 
(var. L. 0,042; B. 0,017 mm. Coste 8 puncta 17 in 0,01 mm.). 

Var. subconstricta Cu. — V. shghtly constricted in the middle. LL. 0,58; B. 0,02 mm. Costie 
10, alveoli 24 in 0,01 mm. Furrows narrow, the costee not interrupted by a longitudinal band. 

Marine: Campeachy Bay! 

This form resembles D. vacillans, from which it differs by the alveoli forming oblique rows. 
The fig. 14 and 15 Pl. VIL nm A. S. Atl. seem to belong to D. borealis. ; 


67. D. major Cu. N. Sp. — V. elliptical. L. 0,07 to 0,17; B. 0,037 to 0,o6 mm. Central 
nodule large, rounded quadrate. Terminal nodules distant from the ends. Furrows rather broad; 
their outer margins enclosing a space !/, to '/; as broad as the valve, crossed by costz and double 
rows of alveoli. Coste 5 to 7 in 0,01 mm. alternating with double rows of alveoli, 7 to 15 in 
0,01 mm., forming oblique lines. — Nav. Smithii A. 8. Atl. VII f. 19} (typical)! 22, 21, 18. 
Ve dL. Syn. Bl., OX ft 12. Suppl. Pl iB. £2123; 

Marine: North Sea! Marocco! Barcelona! Madagascar! Macassar Straits! Sumatra! China! 
Japan! Australia! S:ta Monica, Calif. fossil! Colon! 
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Var. permagna Pant. (1889). — V, elliptical, very large. L. 0,014 to 0,2; B. 0,075 mm. 
Coste 4,5 to 5 in 0,01 mm. alternating with double rows of alveoli, about 9 in 0,01 mm. — Nav. 
fusca var. permagna Pant. II p. 46. 

Marine: Bory, Hungary, fossil! 

D. major is usually considered as a larger form of D. Smith, with which it is intimately 
connected. Still I find it desirable to separate them, as the structure of D. major is much coarser. 


68. D. Platessa Cu. and Grove. N. Sp. — V. broadly elliptical-lanceolate. L. 0,06; B. 0,045 
mm. Central nodule rounded-quadrate. Furrows very broad, their outer margins enclosing a lan- 
ceolate space 3/, as broad as the valve and crossed by costa. Cost 7 to 8 in 0,01 mm., alternating 
with double rows of alveoli (16 in 0,01 mm.) forming obliquely decussating lines. — Pl. II f. 6. 
Marine: Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)! 


69. D. mirabilis Castr. (1886). — V. elliptical-orbicular. L. 0,065 to 0,09; B. 0,055 to 
0,062 mm. Central nodule moderately large, quadrate. Furrows very broad, double, the outer 
margins of the exterior enclosing a broadly lanceolate space, about 3/, as broad as the valve. The 
interior furrows are crossed by costs, the exterior of coste, alternating with double rows of alveoli. 
Coste 7 in 0,01 mm. alternating with double rows of alveoli 14 in 0,01 mm. forming obliquely 
decussating lines. — Nav. mirabilis Castr. Voyage Challenger D. p. 34 Pl. XXX f. 10. 

Marine: Madagascar (Brun Coll.)! Zebu (Castr.). 


70. D. Vespa Cu. N. Sp. — V. panduriform, with subrhomboid segments. LL. 0,05; B. 0,012 
at the constr. 0,06 mm. Central nodule small, its horns approximate. Furrows broad, of the same 
shape as the valve, crossed by costa. Coste 11 in 0,01 mm. alternating with double rows of small 
puncta, arranged in obliquely decussating rows. — PI. II f. 5. 

Marine: Java! 


71. D. nitescens Gree. (1857). — V. elliptical-lanceolate. IL. 0,05 to 0,09; B. 0,022 to 0,036 
mm. Central nodule small, its horns not very distinct. Furrows wide. Their outer margins en- 
closing a lanceolate space, !/, or more as broad as the valve, crossed by coste, frequently alternating 
with double rows of alveoli Coste 6 to 8 in 0,01 mm. alternating with single or near the margin 
double rows of alveoli, 14 to 16 in 0,01 mm. — Nav. Smithii var. nitescens Grua. D. of Clyde 
tod elk i hon Narr vmiescens Wonk... Dp. 8 Pl lf. 7 A. S. Atl-VIL £., 38 to.41, 
VIII f. 14 to 16. Pinnularia arraniensis OM. M. J. VIL p. 116 Pl. V. f. 6. Nav. adriatica Grun. 
Verk. 1860 0p:°525 Pl Til fo. 

Marine: North Sea! Morocco! Adriatic! Sebastopol! Moravian Tegel (fossil)! Seychelles! 
Madagascar! Sumbava! Singapore! Australia! Sandwich Islands! S:ta Monica, fossil! Colon! Cam- 
peachy Bay! 

Var. fossilis Pant. (1889). — L. 0,099; B. 0,041 mm. Coste 7,5 to 8,5 in 0,01 mm. Alveoli 
not distinct. — Nav. nitescens var. fossilis Pant. II p. 51 Pl. IX f. 163. 

Marine: Hungary, fossil (Pant.). 

Var. fuegiana P. Perit (1888). — L. 0,062; B. 0,0255 mm. Coste 10 in 0,01 mm. — Naw. 
nitescens var. fuegiana Pxtit Cape Horn D. p. 122 Pl. X f. 6. 

Marine: Cape Horn. 

Var. serratula Grun. (1875). — V. lanceolate. L. 0,09; B. 0,021 mm. Central nodule small, 
rounded; its horns indistinct, very approximate to the median line. Furrows broad, forming a 
lanceolate space, crossed by faint coste, alternating with double rows of indistinct alveoli. Coste 
6 in 0,01 mm. alternating with (single?) rows of alveoli, 11 in 0,01 mm. — Nav. serrat. A. S. Atl. 
VIL £,.42,,43. VIM, £11. 

Marine: Campeachy Bay! Colon (Deby Coll.)! 
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D. nitescens is remarkable for the week development of the central nodule, the horns of 
which are scarcely distinct. In this respect it comes near to D. msecripta Cu. On corroded speci- 
mens the alveoli are indistinct. 


72. D. dalmatica Grun. (1860). — V. shghtly constricted, with cuneate segments. L. 0,058 
to 0,062; B. O,o14 to 0,017; at the constr. 0,012 to O,o14 nim. Central nodule small, rounded 
elongated; its horns indistinct, close to the median line. Furrows narrow, not dilated in the middle, 
crossed by faint coste. Costa 8 in 0,01 mm., alternating with double rows of alveoli. — Nav. 
dalm. Grun. Verh. 1860 p. 525 Pl. DI f. 14. A. S. Atl VIII f. 58, 59. N. Horniga Pant. 11 
Bi XVies, 241 (hs93)r 

Marine: Morocco! Balearic Islands! Adriatic (Grun.), Bab el Mandeb! Macassar Straits! 
Campeachy Bay! 

Var. Vulpecula A. 8. (1875). — V. deeply constricted, with semilanceolate segments. Li. 0,0623 
B. 0,017; at the constr. 0,012 mm. Central nodule small, its horns indistinct. Furrows linear, 
moderately broad, near the horns with traces of the cost. Transverse costze parallel, 8 in 0,01 mm., 
alternating with indistinct (double?) rows of puncta. — Nav. Vulp. A. S. Atl. XII f. 56. 

Marine: Celebes (Atl.), Java! 


73. D. Mauleri Brun. (1880). — V. elliptical. L. 0,037 to 0,05; B. 0,013 to 0,015 mm. 
Central nodule large, rounded; its horns indistinct, close to the median line. Furrows broad, for- 
ming a narrow elliptical space, half as wide as the valve, with two rows of large puncta. Coste 
7 in 0,01 mm. alternating with double rows of alveoh, 10 in 0,01 mm. — Nav. Maulert Brun. D. 
des Alpes.p. 77 Pl. I f..18. DD, especes ym. 4 35 TE Viet ae 

Lacustrine: Lac Leman! Sahara (Brun), Bottom-mud from Vettern! Of frequent occurrence 
in the Baltic deposits of the Ancylus-epoch. 

Var. borussica Cu. (1882). — L. 0,025 to 0,037; B. 0,011 to 0,012 mm. Coste 7 to 8 in 
0,01 mm. alternating, with (single?) rows of indistinct alveoli. — Nav. borussica Cu. Phys. Oek. 
Gesellsch. zu Kénigsberg XXII p. 139. — A. 8. Atl. VIII f. 17,19. Nav. Maulert Pant. III 
Bla Vile ral05sARl sxe rk 150) 

Shghtly brackish water: Gulf of Bothnia at Nedre Kalix! Domblitton, Prussia fossil! 
Rammer Moor (Atl.). 


74. D. Debyi Panv. (1886). — V. lanceolate, with obtuse ends. L. 0,1; B. 0,03 mm. Cen- 
tral nodule rounded quadrate; its horns slightly divergent in the middle, approximate. Furrows 
very broad, with a row of strong puncta (reduced costie). Coste slightly radiate, 4 in 0,01 mm., 
alternating with rows of alveoli. — Nav. Debyi Pant. I p. 23 Pl. XV f. 136. 

Marine: Szakal, Hungary, fossil (Pant.). 

Var. elliptica Cu. — V. narrow elliptical. L. 0,1; B. 0,035 mm. Furrows broad. Cost 5 
in O,o1 mm. continued across the furrows and alternating with double rows of small alveoli. -— 
Beer ies 

Marine: Red Sea (Deby Coll.)! 


75. D. gemmata Grey. (1859). — V. broad, linear, with rounded or cuneate ends and pa- 
rallel or slightly concave margins. L. 0,085 to 0,24; B. 0,03 to O,o65 mm. Central nodule large, 
quadrate; its horns parallel, closely approximate to the median line. Furrows broad, linear, filling 
a third or less of the surface of the valve. Coste 3 to 6 in 0,01 mm., alternating with double 
rows of twice as close alveoli. Along the horns of the central nodule is a row of short, but 
strong coste. 

Var. fossilis Pant. (1886). — V. slightly constricted in the middle. LL. 0,16 to 0,24; B. 0,045 
to 0,065 mm. Coste 3 in 0,01 mm. — A. 8S. Atl. LXX f. 74. Nav. gemmata var. fossils Pant. I 
ees Pl xe Le 

Marine, fossil: Hungary (Deby Coll.)! Moravian Tegel! Moron (Atl.). 
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Var. typica Cu. — V. not constricted. L. 0,085 to 0,19; B. 0,03 to 0,05 mm. Coste 4 in 
0,01 mm. — Nav. gemmata Grev. Ed. N. Ph. J. X July 1859 p. 30 Pl. IV f. 7. Nav. gemmata 
var. biseriata Grun. Novara 100 Pl. I A f. 16. Nav. gemmata var. spectabilis Grun. A. 8. Atl. 
VIII f. 38? Nav. Basilica Brun. D. especes n. p. 32 Pl. XV f. 14 (1891)? Nav. pseudogemmata 
Pant. III Pl. XXIX f. 420 (1893). 

Marine: Gulf of Naples! Nossibé! South Sea (Van Heurck Coll.)! Galapagos Islands! Cam- 
peachy Bay! West Indies! Fossil: Hungary (Pant.), Moravian Tegel! Nankoori! Californian 
Guano (Grey.). 

In the coll. of Prof. Brun I have seen a specimen from Sendai, which agrees with his Nav. 
Basilica and is only a somewhat elliptical form of D. gemmata. 

Var. minor Cu. — L. 0,09 to 0,16; B. 0,027 to 0,035 mm. Coste 5 in 0,01 mm. — A.S. Atl. 
LXX f. 73. 

Marine: Balearic Islands! Madagascar! Colon (Deby Coll.!), Jamaica (Atl.). 

Var. punctata Cu. — L. 0,14; B. 0,045 mm. Coste 5 in 0,01 mm. Furrows with transverse 
rows of large puncta. Coste alternating at their interior ends with one or in the middle with 
two large ocelli. 

Marine: S:n Pedro, Calif. (Kinker Coll.)! 

Var. spectabilis Grun. (1860). — L. 0,062 to 0,17; B. 0,025 mm. Coste 8 to 5 in 0,01 mm. 
continued across the furrows. — Nav. spectabilis Grun. Verh. 1860 p. 533 Pl. Ill f. 11. Nav. 
Grunowu Rabu. Fl. EK. Alg. p. 203 (1864). 

Marine: Adriatic (Grun.), Sumbava (Kinker Coll.)! Fossil: S:t Peter, Hungary. 

Var. oamaruensis Cu. — V. slightly constricted. L. 0,16; B. 0,04 mm. Horns of the central 
nodule more distinct and distant. Furrows with faint markings of the costee which become strong 
along the horns. Coste 5 in 0,01 mm. alternating near the furrows with two large ocelli. 

Marine: Oamaru, New Zeeland, fossil! 

Var. madagascarensis Cu. — V. narrow, very slightly constricted. L. 0,13; B. 0,024 mm. 
Horns distinct and somewhat distant. Furrows with two longitudinal rows of puncta along the 
horns. Coste 6 in 0,01 mm. 

Marine: Tamataye (Kinker Coll.)! 

Var. pristiophora Jan (1881). — YV. distinctly constricted in the middle. L. 0,1 to 0,15; 
B. 0,025 to 0,036 mm. Coste 5 to 6 in 0,01 mm. — Nav. pristiophora A. S. Atl. LXX f. 72. 

Marine: Morocco! Porto Seguro (Deby Coll.)! Leton Bank (Atl). 

Forma minuta Cu. — L. 0,057; B. 0,015 mm. Coste 7 in 0,01 mm. 

Marine: Macassar Straits! 

D. gemmata is very variable, and by the form madagascarensis nearly connected with D. 
contigua, which may perhaps be only corroded specimens of D. gemmata. 


76. D. Szontaghii, Pant. (1886). — V. elliptic-linear, with broad, rounded ends. lL. 0,03 to 
0,06; B. 0,016 to 0,022 mm. Central nodule large, quadrate; its horns distinct and distant from 
the median line. Furrows narrow, linear, with a row of large puncta (spaces between the rudi- 
mentary cost). Coste 5 in 0,01 mm. alternating with double rows of twice as close alveoli 
(on corroded specimens alternating with single rows of larger puncta). — Nav. Szont. Pant. I 
pect 25. Pl XXVIl £284. “leon. m., Pl i '£. 7. 

Marine: Sumbava (Kinker Coll.)! Hungary, fossil! 


77. D. Campylodiscus Grun. (1875). — V. suborbicular. L. 0,038 to 0,05; B. 0,026 to 
0,03 mm. Central nodule large, quadrate, its horns strong, distant, and convergent in the middle. 
Furrows broad, with faint costie. Coste 4 in 0,01 mm. alternating with double rows of faint 
alveoli. — Nav. suborbicularis var. Nankoorensis Grun. Novara p. 100 Pl. I A. f. 15 (1867). Nav. 
Campylod. Grun. A. S. Atl. VIII f. 9, 10, 12, LXX f. 64, 65. Cocconeis coelata WALKER ARN. 
M. J. Il p. 234 Pl. X f. 5, 6 (1862)? 
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Marine: Bab el Mandeb! Seychelles! Madagascar! Philippines! Tahiti! Galapagos Islands! 
Mazatlan (Atl.), Cape Horn (Petit), Campeachy Bay (Atl.). Fossil: Nankoori (Grun.). 


78. D. Crabro Ens. (1844). — V. constricted or not. L. 0,04 to 0,2 mm.; B. 0,018 to 
0,06 mm. Central nodule large, quadrate with parallel horns. Furrows narrow linear, with a row 
of large puncta. Lunule none or more or less large. Coste 3 to 8 in 0,01 mm. alternating with 
double rows of alveoli outside of the lunule. Ocelii forming a marginal band, bent inwards _ 
toward the central nodule. 

This species comprises a considerable number of forms, differing in size, number of coste, 
breadth of lunulee and in the amount, or absence, or constriction of the middle. The forms also 
present a very different appearance, according as they are uninjured or corroded. Having com- 
pared a very large number of different forms I am unable to make distinct species of them, all 
being more or less connected and differing only in characteristics, which are subject to great 
variation. 

If only a few extreme forms be examined, it is easy to found on them apparently well 
defined species, but the greater the number of intermediate forms observed, the greater be- 
comes the difficulty of finding any definite distinctions between them. There are all intermediate 
transitions from purely elliptical to strongly constricted forms, from forms with no lunule to 
others with broad Iunulie; as to the ocelli I am not yet convinced of their value as specific cha- 
racteristic. In most forms they occur as a marginal band, but there are forms without them, either 
because they originally had none or because the ocelli have been destroyed in preparation. 

I have distinguished the following forms, which diatomists, fond of speciesmaking, may 
consider as specifically distinct. 


A. Forms with no, or very narrow lunule. 


Var. limitanea A. S. (1875). — V. panduriform, with narrow elliptical segments. L. 0,08 
to 0,11; B. 0,024 to 0,032, at the constriction 0,017 to 0,025 mm. Central nodule small, quadrate. 
Lunulee very narrow. Coste 6 to 7 in 0,01 mm. alternating with double rows of alveoli, about 
14 in 0,01 mm. Ocelli forming a narrow band along the margin. — Nav. lim. A. S. Atl. XI 
f. 23, LXIX f. 14 (optime) (not f. 12). 

Marine: Seychelles (Van Heurck Coll.)! Sumbava (Kinker Coll.)! Singapore! Java! China! 
Kerguelens Land! Fossil: Atlantie City N. Jers. (Deby Coll.)! 

The fig. 23 in A. 8. Atl. is not sufficiently characteristic, but the fig. 14 Pl. LXIX repre- 
sents very well the form, which I understand to be limitanea. It differs from Var. Pandura by 
smaller size and closer costee. Otherwise, there is, as far as I can see, no difference. 

Var. Pandura Bris. (1854). — V. constricted, with elongated, tongue-shaped segments. 
L. 0,106 to 0,212; B. 0,038 to 0,053; at the constriction 0,023 to 0,044 mm. Central nodule of 
median size. Lunule none. Coste 4 to 5 in 0,01 mm. alternating with double rows of fine puncta 
about 10 in 0,01 mm. — Nav. Pandura Brits. D. de Cherb. f. 4. A. 8S. N. 8S. D. Pl ID Ff. 3 
(optime!) Atl. XI f. 1, 2, 9 (4, 8 corroded). V. H. Syn. Pl. IX f. 1. Truan and Witt D. von 
Jeremie Pl. IV f. 14 (corroded). Pinnul. Pandura var. elongata Gree. D. of Clyde Pl. IX f. 22. 
Nav. Crabro Donx. B. D. p 46 Pl. VII f. 1. Nav. nitida Gree. T. M.S. TV p. 44 Pl. V £ 12*. 
Nav. Mantichora Pant. IIT Pl. XXXV f. 490; 1893 (corroded). 

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Madagascar! Sumbava! Society 
Islands! Galapagos Islands! Magellhaéns Strait! Bolivia! Campeachy Bay! West Indies! 

As Nav. navigans Brun a form has been figured in A. 8S. Atl. CLXXIV f. 1, which seems 
to belong to Var. Pandura. The figure is too indistinct for identification. Perhaps fig. 3, Nav. 
sideralis A. S., may be the some form in a very corroded state. 

Var. expleta A. 8S. (1881). — V. slightly constricted, with broad, tongue-shaped segments, 
L. 0,07 to 0,12; B. 0,032 to 0,033; at the constr. 0,027 to 0,03 mm. Coste 5 in 0,01 mm. alter- 
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nating with double rows of somewhat coarse puncta (8 to 11 in 0,01 mm.). — Nav. expleta A. S. 
At RR Tt “Te 8: 

Marine: Zanzibar! Celebes (Atl.), Society Islands! 

This form differs from var. Pandura by its shorter, less constricted valves. 


Var. Didelta Cu. — VY. slightly constricted, with almost triangular segments. lL. 0,085; 
B. 0,04; at the constriction 0,028 mm. Coste 8 in 0,01 mm. — PI. IT f. 8. 

Marine: Sumbava (Kinker Coll.)! 

Var. subelliptica Cu. — V. elongated, not at all, or very slightly, constricted. L. 0,15; 


B. 0,052. Coste 3 to 4 in 0,01 mm. alternating with double rows of coarse puncta, about 8 in 0,01 
mm. — PI. IT f. 11. 

Marine: South America, fossil! Macassar Straits (corroded form with 4 to 5 cost in 0,01 
mm. in Grove Coll.)! Galapagos Islands (perfectly elliptical form. L. 0,08; B. 0,04 mm. Coste 5 
in 0,01 mm. Ocelli not distinct). 

Var.? Pandurella Cu. — V. strongly constricted with subelliptical segments. L. 0,038 to 
0,075; B. 0,011 to 0,022; at the constriction 0,007 to 0,013 mm. Coste 8 to 9 in 0,01 mm. alter- 
nating with double rows of puncta, about 20 in 0,01 mm. Rows of ocelli indistinct. — Pl. IT f. 9. 

Marine: Indian Ocean (Deby Coll.)! China! Galapagos Islands! 

This form resembles in all respects the var. Pandura, but is much smaller and has closer 
coste. As I have not seen any rows of ocelli I am doubtful whether this form is to be regarded 
as belonging to this group; nevertheless it is related to the var. Pandura as the var. suspecta to 
the var. separabilis and the var. Dirhombus to the var. multicostata. 


B. Forms with moderately vide lunule. 

Var. separabilis A. 8. (1875). — V. gently constricted with elliptical segments. L. 0,08 to 
0,16; B. 0,033 to 0,05; at the constriction 0,026 to 0,032 mm. Coste 5 to 6 in 0,01 mm. Lunule 
narrow. — Nav. Crabro Grrev. M. J. V. p. 7 Pl. If. 11. Naw. Grevillec Donk. B. D. p. 47. 
Nap. separabilis A. S. Atl XI f. 3, 5, 6, 7, 10, 17. — WN. Crabro var. Japonica A. 8. Atl. 
CLXXIV f. 4? 

Marine: Pelew Island (Atl.), Singapore (Deby Coll.)! Puerto Caballo (Atl.), Campeachy Bay 
(Atl), Trinidad (Grey.). 

This form is intermediate between var. Pandura and var. multicostata. 

Var. hungarica Cu. — VY. elliptical, not constricted. L. 0,06; B. 0,03 mm. Row of ocelli 
marginal, not bent toward the central nodule. Coste 5 in 0,01 mm. Lunule narrow. — PI. II f. 10. 

Marine: Szakal (Hungary, fossil)! Galapagos Islands! 

Var. gloriosa Brun (1891). — V. slightly constricted, vith tongue-shaped segments. L. 0,11 
to 0,2; B. 0,04 to 0,074: at the constriction 0,025 to 0,o6 mm. Central nodule large. Lunule 
narrow. Coste 3 to 3,5 in 0,01 mm. alternating with double rows of large puncta, about 8 in 0,01 
mm. Ocelli usually indistinct. — Nav. gloriosa Brun D. esp. n. p. 34 Pl. XV f. 8. 

Marine: Mexillones Bolivia! Hakodadi, Japan (Deby Coll.)! 

This is the stoutest and most beautiful of all the forms of D. Crabro. The outline varies. 
Some specimens are deeply and abruptly constricted, others scarcely constricted. The ocelli are 
usually not distinct, but in some specimens easily seen. The breadth of the lunule is also variable. 

Var.? suspecta A. S. (1875). — V. strongly constricted, with elliptical segments. L. 0,046 
to 0,092; B. 0,012 to 0,03; at the constriction 0,006 to 0.016 mm. Coste 5 in 0,01 mm. Ocelli 
not distinct. — Nav. suspecta A. 8. Atl. XI f. 12, 13, 26, 27. Nav. gloriosa var. inflata Brun D. 
esp. n. p. 34 Pl. XV f. 12. 

Marine: Manilla (Deby Coll.)! Singapore (Van Heurck Coll.)! Java! Japan (Atl.), Galapagos 
Islands! Mexillones, Bolivia (Brun Coll.)! Campeachy Bay (Atl.). 

J have placed this form among the varieties of D. Crabro, only with hesitation, as I never 
observed on it the marginal row of ocelli, by which the other forms are characterized. 
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To this group of forms belongs probably D. ornata (Nav. ornata A. 8. Atl. LXIX f. 5, 
N. ornata spirifera A. S. Atl. CLXXXIV f. 25) from S:ta Monica and Monterey in California. It 
is a large and beautiful form, of which only corroded specimens seem to be known. At least I 
have hitherto not seen any uninjured specimen. 


CQ. Forms with broad lunule. 


Var. multicostata Grun. (1860). — YV. strongly constricted, with elliptical to rhomboid seg- 
ments. L. 0,09 to 0,21; B. 0,03 to O,o6; at the constriction 0,018 mm. Lunule very broad. 
Coste 4 to 5 in 0,01 mm. — Nav. multicostata Grun. Verh. 1860 p. 524 Pl. HI f. 13. A. S. Atl. 
XI f. 14, 15, 16, 18, 19,20, CLXXTV £ 6, 70 Wao (Crabro7As (Se 0AGl i xe ey el 
Syn. p. 83 Pl. IX f. 2. A. S. N.S. D. Pl. If 5, 6 Il £ 4 (corroded). Nav. crabro var oranensis 
Atl. LXIX f. 3 (corroded). Nav. polita Brun D. esp. n. p. 37 Pl XV f. 1 (corroded). 

Marine: North Sea (Norway)! Mediterranean Sea! Red Sea! Madagascar! Ceylon! Labuan! 
Java! Samoa! Sandwich Islands (Atl.)! Galapagos Islands! Cape Horn (Petit)! West Indies! Fossil 
Hungary! Moravian Tegel! Oran (Atl), Aigina (Atl.), Nankoori! S:ta Monica Cal. 

Var. nankoorensis GRUN. (1881). — V. less constricted, with cuneate ends. IL. 0,12; B. 0,053; 
at the constriction 0,042 mm. Coste 4,5 in 0,01 mm. — Nav. Crabro var. nankoor. A. S. Atl. 
LXIX f. 4 (corroded). 

Marine: Nankoori, fossil (Atl.). 

Var. O’Meari Grun. Ms. — V. elliptical, not constricted. L. 0,135; B. 0,058 mm. Lunule 
very broad. Coste parallel, 4 in 0,01 mm. — PI. II f. 12. 

Marine: Macassar Straits (Grove Coll.)! Seychelles (Grun.), South Sea (Van Heurck Coll.)! 

Grunow sent me several years ago a sketch of an elliptical Diploneis from Seychelles under 
the name of Nav. O’Meari, which agrees in essential points with the form from Macassar Straits, 
having, as it has, very broad lunule, filling almost the whole valve. L. 0,09; B. 0,03 mm. 
Costee 6 in 0,01 mm. 

Var.? Gibelu A. 8S. (1874). — V. slightly constricted, with tongue-shaped segments. L. 0,09; 
B. 0,033; at the constriction 0,026 mm. Lunule broad, forming a biconstricted space. Coste 4 in 
0,01 mm. — Nav. Gibelu A. S. Probet. f. 13 Pl. XII f£. 73. 

Marine: Campeachy Bay (Atl). 

Var. minuta Cu. — L. 0,056; B. 0,024; at the constr. 0,016 mm. Coste 6 in 0,01 mm. — 
Ara ae Avtl: ef ervale 

Marine: Samoa (Atl.). 

Var. perpusilla Cu. — L. 0,04; B. 0,018; at the constriction 0,012 mm. Cost 8 in 0,01 mm. 
— A. 8. Atl. XII f. 72. 

Marine: North Sea (Atl.). 

Var.? confecta A. 8. (1875). — V. small. L. 0,04; B. 0,009; at the constriction 0,0075 mm. 
Lunule very large. Coste 9 in 0,01 mm. — Nav. confecta A. S. Atl. XII f. 46. 

Marine: Campeachy Bay (Atl). 

Var.? Dirhombus A. S. (1875). — VY. strongly constricted, with subrhomboid segments. 
L. 0,076 to 0,13; B. 0,024 to 0,038; at the constriction 0,012 to 0,o15 mm. Lunule large, lunate. 
Coste 4 to 6 in 0,01 mm  Ocelli not distinct. — Nav. Dirh. A. S. Atl. XI f. 21, 22; LXIX f. 9 
(10 corroded). 

Marine: Gulf of Mexico (Atl.), Pelew Island (Atl.). 

The connection of this form with the others is not certain, as the figures in Atl. do not 
shew the marginal row of ocelli. It seems as if this form were to var. multicostata what var. 
suspecta is to var. separabilis. Dipl. coarctata may be a corroded Dirhombus, which however 
am unable to decide, not having had an opportunity of comparing specimens. 


79. D. biseriata Cir. N. Sp. — V. elliptical or slightly constricted. L. 0,11 to 0,13; B. 
0,047 to O,o6 mm. Central vodule large, quadrate, its horns almost parallel. Furrows linear, 
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narrow, with a row of large granules, formed by the continuation of the coste. Coste 3 to 4 in 
0,01 mm. alternating with double rows of coarse puncta. Lunule none or narrow. Ocelli forming 
a marginal band, and, besides, a band along the furrows or lunule. 

This species, which is intermediate between 1). Crabro and D. vagabunda, differs from D, 
Crabro in nothing but the double rows of ocelli. The form of the valve is variable, usually 
elliptical, but in some specimens panduriform. The lunule are indistinct in some forms, narrow in 
others. It would be admissible to group the forms of this species together with the forms of D. 
Crabro. The var. Kinkeriana and galapagensis are analogous to the Pandura-series, the var. lata 
to the separabilis-series. 

Var. Galapagensis Cu. — V. not constricted, elliptical. L. 0,12; B. 0,05 mm. Coste 4 in 
0,01 mm. alternating with double rows of coarse puncta. Lunule very narrow. Ocelli forming a 
marginal and an interior row. — Pl. Il f. 16. 

Marine: Galapagos Islands! 

Var. lata Cu. — V. elliptical, not constricted. L. 0,11; B. 0,048 mm. Coste 4 in 0,01 mm. 
Lunule moderately broad. — PI. II f. 14. 

Marine: Galapagos Islands! 

The fig. 12 Pl. CLXXIV in A. 8. Atl. represents doubtless a small, but strongly corroded 
form of D. biseriata. 


80. D. vagabunda Brun (1892). — V. panduriform with tongue-shaped segments. IL. 0,13 
to 0,17; B. 0,06; at the constriction 0,043 mm. Central nodule large, quadrate; its horns nearly 
parallel. Furrows narrow, linear, with a row of large granules. Lunule very narrow or not di- 
stinct. Cost 3 to 4 in 0,01 mm., alternating with double rows of coarse puncta. Ocelli forming 
a marginal band and several oblique or curved rows besides. — Nav. vagabunda Brun A. 8S. Atl. 
Crren vor ‘b. Wap wagi Veont n.)/PIMTie# 13° 15: 

Marine: Tamatave (Kinker Coll.)!| Fossil: S:ta Monica, Sm Pedro (Kinker Coll.) Calif! 

D. vagabunda is a transitional form from D. biseriata to D. gemmatula (var. Beyrichiana). 


81. D. prisea A. S. (1875). — V. slightly constricted, with tongue-shaped or cuneate, 
obtuse segments. L. 0.07 to 0,08; B. 0,029 to 0,03 mm., at the constriction 0,02 to 0,027 mm. 
Central nodule quadrate; its horns parallel and approximate. Furrows narrow, linear, with a row 
of large puncta. Transverse coste 7 to 8 in 0,01 mm. alternating with double rows of puncta, 
about 16 in 0.01 mm. and ocelli, 4 to 5 in 0,01 mm. — Naw. prisea A. S. Atl. Pl. XII 
f. 66 to 68 (697). 

Marine: Nottingham (Maryland)! Atlantie City, N. Jers. (Grove Coll.), Richmond, Va! 
always fossil. 

This species is very nearly akin to D. gemmatula from which it differs by the narrow 
furrows. The exterior stratum with small alternating puncta is usually preserved in D. prisca, 
but never found on D. gemmatula, which may be a consequence of the state of preservation and 
preparation. 


82. D. gemmatula Grow. (1875). — V. slightly constricted, with tongue-shaped to broadly 
cuneate segments. L. 0,07 to 0,15; B. 0,033 to 0,062; at the constr. 0,027 to 0,o5 mm. Central 
nodule large; its horns almost parallel. Furrows usually broad, and somewhat dilated in the 
middle, with a row or large puncta. Coste 5 to 7 in 0,01 mm. alternating with rows of more or 
less numerous, large ocelli. 

Var. hungarica Cu. — V. moderately constricted. L. 0,08; B. 0,025; at the constr. 0,018 
mm. Ocelli forming one row along the margin and one along furrows. 

Marine: Szakal, Hungary, fossil! 

Akin to Nav. expedita A. S. (Atl. LXIX f. 6) from Moron, 
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Var. Grunowii Cu. — V. very slightly constricted, with broad tongue-shaped segments. 
L. 0,07 to 0,09; B. 0,033 to 0,039; at the constr. 0,03 to 0,o37 mm. Furrows very broad. Costie 
5.5 to 7 in 0,01 mm. alternating with ocelli, forming some few more or less undulating, longitu- 
dinal rows. — Nav. gemmatula Grun. A. 8. Atl. XIII f. 20, 21 (87, 40?). Nav. lacrimans A S. 
Atte; XAT £4 61; 

Marine: Balearic Islands! Red Sea! Mauritius! Tamatave! Sumatra! Yokohama! Samoa! 
Campeachy Bay (Atl.). Fossil: Moravian Tegel! S:ta Monica, Calif. (Deby Coll.)! 

Var. lacrimans A. 8. (1875). — V. elongated, slightly constricted in the middle. L. 0.09 to 
0,14; B. 0,031 to 0,045; at the constr. 0,025 to 0,o4 mm. Furrows broad. Coste 5 in 0.01 mm. 
Ocelli about 4 in 0,01 mm., forming longitudinal rows. —- Nav. lacrimans A. 8S. Atl. XII f. 59, 60. 
Nav. gemmatula Cu. D. of Mor. Tegel Pl. XII f. 1. Nav. lacr. var. fossilis Pant. II p. 49 Pl. II 
f. 18. Nav. Taschenbergert A. 8. Atl. CLXXXIV f. 8 (1892). 

Marine: Tamatave (Deby Coll.)! Campeachy Bay! Colon! Fossil: Szakal, Hungary! Moravian 
Tegel! 

Var. Beyrichiana A. 8. (1861). — V. slightly constricted, with cuneate ends. LL. 0,09 to 
0,144; B. 0,35 to 0,062; at the constr. 0,027 to 0,053 mm. Furrows of median breadth, distinctly 
dilated around the central nodule. Coste 6 in 0,01 mm. alternating with rows of large ocelli 
(about 5 in 0,01 mm.). — Nav. Beyrichiana A. S. Atl. LXIX f. 16, 17. 

Marine: Gulf of Naples! Madagascar! Java! China! Indian Ocean (Deby Coll.)! Cape Horn 
(Petit). Fossil: Hungary! Aigina (AtL.). 


Forma minor Pant. (1886). — V. nearly elliptical. L. 0,069; B. 0,034 mm. Coste and 
ocelli about 5,5 in 0,01 mm. — Nav. Beyr. var. minor Pant. I p. 23 Pl. LI f. 31. 

Marine: Hungary, fossil (Petit). 

Var. Moravica Cu. — V. slightly constricted, with broad, cuneate ends. L. 0,16; B. 0,068; 


at the constr. 0,06 mm. Coste 4 in 0,01 mm. Ocelli scattered, 2 to 3 in 0,01 mm. 
Marine: Moravian Tegel (Deby Coll.)! 


83. D. lesinensis Gruy. Ms. — V. elongated, usually very slightly constricted, with broad, 
tongue-shaped segments. L. 0,072 to 0,22; B. 0,03 to 0,057; at the constr. 0,028 to 0,051 mm. 
Central nodule small, its horns parallel, approximate. Furrows narrow, linear, scarcely dilated in 
the middle, with a row of large puncta or rudiments of the costee. Costee 5 to 6 in 0,01 mm. 
alternating with rows of large and close ocelli (5 to 7 in 0,01 mm.) and double rows of small, 
sometimes little distinct, alveoli (about 12 to 18 in 0,01 mm.). — Pl. IT f. 17, 18. 

Marine: Balearic Islands! Gulf of Naples! Adriatic! Red Sea! Sumatra (Deby Coll.)! Philip- 
pines (Rae Coll.). 


D. lesinenses has the form and appearance of a large D. Entomon. 


Additional. 


Navicula Budayana Panr. III Pl. IV f. 57 (1893) seems to belong to the varieties of 
D. elliptica. 

Navicula elliptica var. fossilis Panv. IIT Pl. IT f. 32 perhaps a small form of D. Smithu, 
which I am unable to decide as the minute structure is not visible on the figure. 

Navicula pervasta Pant. IL Pl. XXXVI f. 510 a large form, very similar to D. major 
var. permagna, but the alveoli are drawn as forming single rows. 
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Scoliopleura Grun. (1860). 


Valve elongated, convex. Median line sigmoid. Central nodule small. Median line enclosed 
between two approximate longitudinal lines or ridges. Structure, fine puncta disposed in transverse 
and longitudinal rows. Connecting zone simple or without longitudinal divisions. 

The genus Scoliopleura was founded 1860 by Grunow (Verh. p. 554) for Navicule with 
sigmoid median line, such as Nav. Jenneri and Nav. convera W. Sm. (B. D.), with the bent of the 
lines of both valves in contrary directions. The genus comprises very different forms, so that | 
have separated from it forms without longitudinal ridges along the median line. Sc. convexa (or 
latestriata) differs from the other species by its structure, for which reason I have formed for it 
the genus Scoliotropis. With regard to the affinities, Scolioplewra, as defined above, appears to be 
distantly allied to Caloneis, and to Diploneis. 


1. S. Schneideri Gruy. (1878). — V. elliptic-lanceolate, subacute. LL. 0,14; B. 0,04 mm, 
Median line slightly sigmoid. Median pores in opposite directions. Terminal nodules small. 
Transverse striz 18 (14 according to Grun.) in 0,01 mm. oblique, distinctly punctate, puncta forming 
longitudinal, undulating rows, 14 (18 according to Grun.) in 0,01 mm. — Nav. Schn. Grun. Casp. 
Sea Alg. p. 16 Pl. III f. 1. 

Brackish water: Caspian Sea! 

This is a very remarkable form. The median transverse striz form oblique lines across the 
valve, as in some forms of Neidium; at the ends they are almost parallel. 


2. §. Peisonis Gruy. (1860). — V. narrow, elliptical, with rounded ends. L. 0,035 to 0,08; 
B. 0,01 to 0,018 mm. Median line strongly sigmoid. Strive 14 to 16 in 0,01 mm., transverse, 
distinctly punctate; puncta forming regular, longitudinal striz, 18 in 0,01 mm. — Grun. Verh. 


1860 p. 554 Pl. V f. 25. — Icon. N. Pl. I f. 14. 
Brackish water: Neusiedler See, Hungary (Grun.), Salt Lake, Utah! 


3. §. elegans Cu. N. Sp. — V. slightly sigmoid, lanceolate, gradually tapering from the 
middle to the somewhat obtuse ends. L. 0,15; B. 0,03 mm. Median line sigmoid at the ends; its 
central pores approximate; its terminal fissures in contrary directions. Longitudinal lines closely 
approximate to the median line. Central area indistinct. Transverse strive 17, longitudinal 25 in 
Qonimm=— Pi. If. 9. 

Marine: Java! 


Navicule Fusiformes Ct. 


Valve narrow, linear to lanceolate, usually thin or slightly silicious. Median line with 
closely approximate central pores. Axial and central areas indistinct. Strive parallel, usually 
fine, not crossed by longitudinal lines, finely punctate; puncta usually arranged in longitudinal, 
straight rows. 

This small group comprises both marine and brackish forms, akin to N. inornata of the 
Section Navicule entoleia, which also has approximate central pores. On the other hand this 
group is also allied to the Section Navicule orthostiche. 


Artificial key. 


1 Valve attenuated towards the ends, narrow lanceolate ........2.2.2.2.4.-. rep 
é = ingar wath) broad ends . see SRN SIM HOY, Mar ole ei! ly 5. 
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1. N. fusiformis Grun. (1877). — V. narrow, lanceolate, gradually tapering from the middle 
to the acute ends. LL. 0.115 to 0,15; B. 0,01 mm. Central pores very approximate. Strie trans- 
verse, 33 in 0,01 mm., longitudinal 86 in 0,01 mm. — Berkeleya Fusidium Grun. Hedw. 1867 p. 17. 


Amphipleura danica Kitz Bae. p. 103 Pl. XXX f. 38 (1844)? N. fus. Grun. M. J. 1877 p. 178 
Pl. CXCV f. 11. 

Marine: Honduras (Grun.). 

Var. ostrearia GATLLON (1820). — L. 0,063 to 0,073; B. 0,006 to 0,007 mm. Striz transverse 
36 in 0,01 mm. — Vibrio ostrearius GATLLON (accord. to Grun.). — Nav. ostrearia Turp. Dict. Vhist. 
nat. II Pl. I f. 2 (accord. to Grun.). WN. fusif. v. ostrearia Grun. M. M. J. 1877 p. 178 Pl. CXCV 
i 12, V. H. Syn: Pl. XIV ta33: 

Marine: North Sea (West coast of Sweden)! Loire infér. (Grun.), Marseille (Grun.), Triest (Grun.). 

This species lives on oyster-beds and according to Borner the oysters become greenish by 
feeding on this diatom. Living frustules have two chromatophore-plates along the connecting zone. 
The cell-sap has, especially towards the ends, a peculiar blue colour. 


2. N. Frauenfeldii Grun. (1863). — V. lanceolate. L. 0,1 to 0,16; B. 0,019 to 0,025 mm. 
Central pores very approximate. Transverse striz 29 in 0,01 mm., longitudinal more distant. — 
Amphipleura Frauenfeldii Grun. Verh. 1863 p. 144 PJ. V f. 38. N. Frauenf. Grun. M. M. J. 1877 p. 179. 

Marine: Indian Ocean (Grun.). 


3. N, nada Panr. (1889). — V. narrow, lanceolate, with subcapitate ends. L. 0,037; B. 0,007 
mm. Striz not observed. — Pant. II p. 51 Pl. VI f. 108. 

Brackish water: Hungary, fossil (Pant.). 

This species is unknown to me and the description and figure are not sufficient for diagnosis. 


4. N. Acus Cu. N. Sp. — V. narrow, lanceolate, acute. LL. 0,09; B. 0,009 mm. Central 
pores approximate. Terminal fissures elongated. Axial and central areas indistinct. Striz 24 to 
25 in O,o1 mm., equidistant, in the middle slightly radiate, elsewhere transverse, or nearly so — 
Pl Lif (20.30: 

Marine: Balearic Islands! 

As N. Acus Cu, 1880 (A. D.) is the same as N. inornata Grun. the name Acus may be used 
for this form, which differs from N. fusoides Grun. (1880) by the absence of longitudinal lines and 
by its indistinct area. 


5. N. Sehmidtii Laasr. (1876). — V. narrow, lanceolate, with somewhat obtuse ends. 
L. 0,06 to 0,074; B. 0,009 to 0,011 mm. Central pores approximate. Striz about 17 in 0,01 mm., 
transverse. — N. (without name) A. 8. N. 8. D. Pl. IDL f. 7, 8 (1874). WN. Schm. Ldt. Boh. D. p. 45. 

Marine: Bohuslin (Ldt). 

I do not know this species, which seems doubtful. The fig. in A. S. is not sufficient, and 
the description of Lagurstept may belong to some form of Nav. (Schizonema) ramosissima. The 
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fig. 7 in A. 8. shews two longitudinal lines crossing the strize on each side of the median line, 
which suggests some affinity to Caloneis, if this character is not due to an optical illusion. 


6. N. lucida Pant. (1893). — V. narrow, lanceolate, subacute. L. 0,2; B. 0,022 mm. Axial 
area very narrow, not dilated in the middle. Transverse strize 12 in 0,01 mm. almost parallel 
throughout. — Pan. III Pl. XVIII f. 264. 

Habitat? »Bodas» fossil (Pant.). 

Under the name JN. inculta Pantocsek figures (III Pl. XLV f. 216) a similar, but smaller and 
more finely striate form, with subrostrate ends. 


7. N. parallelistriata Panr. (1889). — V. linear, attenuated towards the broad, obtuse ends. 
L. 0,069; B. 0,017 mm. Central pores approximate, terminal in contrary directions. Axial area 
linear, narrow. Striz 17,5 in 0,01 mm. parallel. — Pawnr. II p. 52 Pl. II f. 26. 

Brackish water: Hungary, fossil (Pant.). 


8. N. heteroflexa Panr. (1889). — V. linear-lanceolate, with broad, rounded ends. L. 0,074 
to 0,11; B. 0,011 to 0,013 mm. Median pores approximate; terminal in contrary directions. Axial 
area very narrow, linear. Strive 22 (28 accord. to Pant.) in 0,01 mm. (the median shorter than 
the others) radiate in the middle, parallel towards the ends. — Panr. II p. 47 Pl. II f. 34. 

Brackish water: Hungary, fossil! 

Var. constricta Pant. (1889). — V. slightly constricted in the middle, with cuneate ends. 
L. 0,05 to 0,06; B. 0,011 to 0,o12 mm. Strize 25 to 30 in 0,01 mm. — Panz. Pl. II f. 27, 83. 

Brackish water: Hungary, fossil (Pant.). 

Var. minor Pant. (1889). — V. linear-lanceolate. L. 0,048; B. 0,o095 mm. Strive 22 to 25 
ant 0! 67 mm: == PANT TTP). TX. £, 162. 

Brackish water: Hungary, fossil (Pant.). 

This species is one of the most remarkable Navicule. Although in some respects divergent 
from the rest of this group, especially by its radiate median strive, I have placed it here, as it 
seems to be more akin to N. parallelistriata than to any other speeies. 


9. N. erassirostris Grun. (1880). — V. linear, with prolonged, rostrate and obtuse ends. 
L. 0,048; B. 0,0073 mm. Median line with approximate central pores. Areas indistinct. Strize 
transverse, 27 in 0,01 mm. — Grun. A. D. p. 45 Pl. IIT f. 57. 

Brackish water: Kara (Grun.). 

Var. Maaséensis Grun. (1880). -—— More elongated and with narrower ends. Strize about 25 
in 0,01 mm. — Grun. A. D. p. 46. 

Marine: Finmark (Grun.). 


10. N. Lineola Grun. — (1884). — V. linear with rounded ends. L. 0,016 to 0,051; 
B. 0,0025 to 0,003 mm. Central pores approximate. Strive extremely fine(?) — Grun. Franz Jos. 


Land D. p. 104 (52) Pl. I f. 45, 46. 
Marine: Franz Josephs Land (Grun.). 
Var. perlepida GRun. (1884). — V. with somewhat constricted ends. lL. 0,02 to 0,034; 
B. 0,002 to 0,0033 mm. — N. perlepida Grun. Franz Jos. Land, D. p. 104 (52) Pl. I f. 44. 
Marine: Franz Josephs Land (Grun.). 


Navicule Orthostichee Cu. 


Valve usually elongated, lanceolate to linear. Median line with small or elongated central 
nodule, sometimes transversely dilated into a stauros, and with small or indistinct terminal fissures. 
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Central pores of the median line approximate. Structure: small puncta arranged in parallel, trans- 
verse and longitudinal rows, crossing each other at a right angle. Axial and central areas small 
or indistinct. Connecting zone not complex. 

This group is closely related to the Section Fusiformes, by the approximate central pores 
and the structure of the valve, but the longitudinal strive of the valve are less distinct in Fusi- 
formes. Some forms of Orthostichee seem to be connected with Gyrosigma. The smaller forms of 
this section, Nav. gregaria to N. microrhynchus, have no distinct longitudinal striz, but have been 
placed here, as they seem to be connected with Nav. halophila. On the other hand they appear to 
come near to Nav. cryptocephala of the section Lineolatee. Some species have transversely dilated 
central nodules, and have been considered as belonging to the genus Stauwroneis, but there is very 
little resemblance between there forms and the true Stauroneis (division of Microstigmatice), in the 
structure of the valve, which is the same as in other orthostiche. 


Artificial key. 
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1. N. gregaria Donk. (1861). — YV. lanceolate, with rostrate-capitate ends. L. 0,015 to 


0,035; B. 0,005 to O,oo9 mm. Transverse strize 16 to 22 in 0,01 mm. Longitudinal striz indis- 
tinct. —- Donz. M. J. I p. 10 Pl If. 10. B.D. p. 43 Ply VEE 38) V0 B. Syn. oso 
f. 12—15. Nav. cryptocephala W. Sm. B. D. Pl. XVII f. 155. Pedicino Ischia IT f. 9—11: Nav. 
lanceolata W. Sm. B. D. p. 46 Pl. XXXI f. 272?, Nav. venetayScuum. P. D. II N. Pl. I f. 30. 
Nav. Granum Avene Scuum. P. D. N. IL p. 56 Pl. IL f. 86 (1867)? 

Brackish water: Sweden (Bohuslin)! England! Saxony (Salines Ditrrenberg)! Belgium (V. H.) 
France! South Africa! Argentina! 
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Var. thurholmensis Danner. (1882). — V. lanceolate, with more distinctly capitate ends. 
L. 0,02; B. 0,005 mm. Striz 26 in 0,01 mm. — Nav. thurholmensis Danny. Balt. D. p. 27 Pl. I 
f. 11. WM. levis Pant. II p. 50 Pl. XXV f. 366? 

Brackish water: Bay of Finland (Dannf.). 

N. gregaria connects N. cryptocephala of the section Lineolate with N. halophila, so that it 
might perhaps have been placed as well there as here. Its parallel striee seem however to in- 
dicate a closer relation to N. halophila. 


2. N. Wankareme (Ct. (1883). -— V. narrow, lanceolate, with obtuse, prolonged ends.  bL. 
0,035; B. 0,007 mm. Median line with approximate median pores. Axial area indistinct. Central 
area a broad, transverse fascia. Strive parallel, about 30 in 0,01 mm., obsolete between the margin 
and the median line. Longitudinal strize not seen. — WN. Kryokonites? var. Wankareme Cu. 
Vega p. 473 Pl. XXXVII, f. 47. . 

Marine: Cape Wankarema, North Siberian Sea! 

The accurate place in the system, which this form occupies, is difficult to decide. I have 
placed it here, at it seems to be nearest akin to N. gregaria. 


3. N. Kryokonites Cr. (1883). — V. lanceolate, obtuse. L. 0,084; B. 0,011 mm. Central 
area a transverse, broad fascia. Strive 22 in 0,01 mm. — Cu. Vega p. 473 Pl. XXXVII f. 44. 

Marine: Cape Wankarema! 

Var. subprotracta Cu. (1883). — V. rhombic-lanceolate, with subcapitate ends. L. 0,033; 
B. 0,007 mm. Striz 22 in 0,01 mm. — Cu. Vega |. c. f. 46. 

Marine: Cape Wankarema! 

Var. semiperfecta Cu. (1883). — V. rhombic-lanceolate. L. 0,028; B. 0,008 mm. Central 
area a unilateral fascia. — Cu. Vega 1. c. f. 45. 

Marine: Cape Wankarema! 


4. N. microrhynchus Grun. (1882). — V. narrow lanceolate, with acute, prolonged ends: 
L. 0,024; B. 0,004 mm. Median pores approximate. Strize 16 (middle) to 17 (ends) finely punctate. 
— Grun. Foss. D. Ost. Ung. p. 149 Pl. XXX f. 46. 

Slightly brackish water: Hungary, fossil (Grun.). 

N. microrhynchus is according to Grunow related to N. Bulnheimii, which I have placed 
among the Microstigmaticee because of its wider central striz and its, (somewhat indistinct) complex, 
connecting zone. N. microrhynchus Pant. (II p. 51 Pl. III f. 38; Pl. VIII f. 145, 1889) is, if the 
figures in Pantocsek’s work be accurate, not the species of Grunow, which has no axial area. 


5. N. halophila Grun. (1881). — V. rhombic-lanceolate, subacute. LL. 0.05; B. 0,01 to 0,012 
mm. Striz 19 to 20 (16 according to V. H. Syn.) in 0,01 mm. convergent at the ends, elsewhere 
parallel. Longitudinal striz fine. — N. cuspidata var. haloph. Grun. in V. H. Syn. p. 100 Suppl. 
Pl. B. f. 30. N. protracta forma minor Panv, IIT Pl. XX f. 801 (1893)? 

Brackish water: Sweden, Sturké in Blekinge! England, Hull! Belgium (V. H.) Saxony 
(Mansfelderseen)! France, Medoc! 


6. N. cuspidata Kirz. (1834). — V. rhombic-lanceolate, with acute ends. LL. 0,07 to 0,15; 
B. 0,017 to 0,03 mm. Transverse strie 14 to 19, longitudinal 26 in 0,01 mm. — Bacillaria fulva 
Nitszcu. p. p. 1817 (according to Kiitz.). NN. fulva Donk. B. D. Pl. VI f. 9? Frustulia cuspidata 
Kitz. Syn. Pl.Il f. 26, Nav. cuspidata Kitz. Bac. p. 94 Pl. III f. 24, 37. W. Sm. B. D. I p. 47 
Pl. XVI f. 131. Donk. B. D. p. 39 Pl. VI f. 6. Gruy. Banka D. Pl. I] f. 16. Fresenius Senckenb. 
Abh. IV Pl. IV f. 18. Strése Klicken f. 22. V. H. Syn. p. 100 Pl. XII f. 4. Nav. Reinickeana 
Rabu. Alg. Sachs. N:o 802 (1859). Vanheurckia cuspidata Bris. Ann. Soc. phyto. et microgr. de 
Belgique Vol. I p. 205 (1868). 

Fresh water: Sweden! Finland! Germany! France! Switzerland! Bengal! Japan! New Zea- 
land! Australia (Murray River)! Guatemala, fossil! Ecuador! Dakota! Illinois! 
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Var. danaica Grun. Ms. — Smaller, with somewhat obtuse ends. Li. 0,07 to 0,093 B. O,o17 
to 0,o2 mm. ‘Transverse strive 16 to 17, longitudinal 21 to 27 in 0,01 mm. 

Fresh water: Greenland! Danas pond, Massachusetts (Grun.). 

Var. ambigua Ens. (1843). — Lanceolate, rostrate. Strie finer. — Nav. amb. Ens. Am. II: 2, 
f. 9? Kitz. Bac. p. 95: Pl. XXVIII f..66.. W. Su. Boe Dol Plo XVlfei4es Dorm: Dp. 39 
Pl. VI f. 5. Pedicino Ischia D. Pl. Il f. 4, 6. V. H. Syn. p. 100 Pl. XII f. 5. WN. spherophora 
Donk. B. D. PL V f. 10? N. birostrata Grea. M. J. II p. 40 Pl. IV f. 15 (1855). N. quarnerensis 
Grun. Verh. 1860 p. 530 PL Ill f. 8? Vanheurckia amb. Bris. Ann. Soc. phyto. et micro. de 
Belgique I p. 206 (1868). 

Fresh water: Sweden! Belgium (V. H.), Italy (Pedic.), Japan! New Zealand! Argentina! 

Var. Héribaudi Prrac. (1893). — Median strive somewhat radiate and more distant than in 
the type. — Hérib. D. d'Auvergne p. 108 Pl. IV f. 16. 

Fresh water: Auvergne, fossil. 

As Bacillaria fulva Nrvzscu is an older name than wV. cuspidata, it would have been more 
correct to name this species . fulva, but on the other hand it is so extremely difficult to make 
out what the names of the older authors denote, and the name NV. cuspidata has been so commonly 
adopted, that to do so would make the synonymy still more intricate. I prefer therefore the 
generally accepted name. N. cuspidata is variable as to the outline, and it can hardly by doubted 
that N. cuspidata and N. ambigna should be united into one species. It frequently occurs in the 
forms of N. cuspidata that the interior of the valve is provided with strong transverse costie. 
Such monstrosities have been named Suwrirella craticula Eur., Craticula Ehrenbergii Grun., Sticto- 
desmis craticula L. Sm. Stictodesmis Febigervi (Deby Coll. = craticular state of the var. danaica). 
Their true nature has been shewn by Prirzer (Bau u. Entw. p. 104). See also Héribaud D. de 
d’Auvergne p. 107 Pl. IV f. 15. 


7. N. Perrotettii Gruy. (1867). — V. rhombic-lanceolate, with slightly rostrate ends.  L. 
0,12 to 0,185; B. 0,03 to 0,o4 mm. Transverse striz 13 to 14, longitudinal striz 11 to 12 in 0,01 
mm. -- Craticula Perrotettit Grun. Nov. p. 20 Pl. I f. 21. Nav. Perrotetia Grun. M. J. 1877 


p. 172. — Icon. n. Pl. II f. 12. Nav. Pangeroni Leup. Forrm. D. de la Malaisie p. 52 Pl. II f. 9. 

Slightly brackish water: Italy (Grun.), Philippines (Dr. Rae Coll.)! Java (Leud. Fortm.), 
New Guinea (Tempére)! Senegal (Grun.)! Rio Purus, Brazil (Deby Coll.)! Lake Pistaku, Illinois 
(Grove Coll.)! 


8. N. Stodderi Greenn. (1861). — V. lanceolate with acute ends. L. 0,09; B. 0,014 mm. 
Central nodule dilated to a stauros, reaching the margin; terminal nodules small; terminal fissures 
nearly straight. Transverse striz 18 to 19 (22 according to Lewis) in 0,01 mm. longitudinal about 
13 in 0,01 mm. — Stawroneis Stodderi GREENL. in Lewis Proc. Ac. Philad. 1861 Pl. II f. 6. 

Fresh water: French pond, Maine! Waltham, Mass.! 

Var. insignis Grun. Ms. — V. rhombic-lanceolate. L. 0,09; B. 0,021 mm. Transverse striz 
16 in 0,01 mm.; longitudinal 7 to 8 in 0,01 mm. — Stauron. lineolata Kun. Am. If: 1 f. 19? 
N. Stodd. v. ins. Pl. IIL, f. 13, 

Slightly brackish water: Bengal! 


9. N. suleata Cx. (1881). — V. linear, with subacute ends. IL. 0,088 to 0,109; B. 0,008 to 
0,oo9 mm. Central nodule transversely dilated to a stauros reaching the margin. Transverse strize 
21, longitudinal 13 to 14 in 0,01 mm. — Stauron. sulcata Cu. N. R. D. p. 14 Pl. UI f. 46. 
Marine: Balearic Islands! 


10. N. Spicula Hrckim (1873). — V. narrow lanceolate, with subacute ends. L. 0,05 to 0,13; 
B. 0,004 to 0,013 mm. Central nodule dilated into a stauros, reaching the margin. Transverse 
strive 25 to 29, longitudinal finer. Frustules free. — Stauwroneis Spicula Hickte Month. M. Journ. 
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XII p. 290 (according to V. H. Syn.). V. H. Syn. p. 68 Pl. IV f. 9. Staur. hyalina Dannr. Balt. 
D. p. 32 Pl. III f. 20 (1882)? 
Marine and brackish water: Arctic America! Cape Wankarema! Sea of Kara! England 


(V. A. T). 


11. N. ecrucigera W. Sm. (1856). — V. narrow lanceolate, with acute ends. LL. 0,08 to 
0,11; B. 0,01 mm. Central nodule dilated to stauros, reaching the margin. Transverse striz 12, 
longitudinal 25 to 28 in 0,01 mm. Frustule free or enclosed in gelatinous tubes. — Schizonema 
eruc. W. Sm. B. D. II p. 74 Pl. LVI f. 354; LVII f. 356. V. H. Syn. p. 110 Pl. XVI f. 1. 

Marine: and brackish water: Gulf of Bothnia! Firth of Tay! Bohusliin! Mouth of Loire 
(Grun.), Saxony (salines of Diirrenberg)! 

N. crucigera, which occurs in gelatinous tubes and for that reason has been regarded as a 
Schizonema, is closely connected with N. Spicula, which (always?) occurs free. The striation is 
much coarser in N. crucigera than in N. Spicula. 


12. N. balearica Cr. (1881). — V. narrow lanceolate, with acute ends. L. 0,11; B. 0,013 
mm. Central nodule dilated to a short stauros. Transverse strive 26, longitudinal 23 in 0,01 mm. 
— Stauroneis balear. Cu. N. R. D. p. 14 Pl. II f. 41. 

Marine: Balearic Islands! 


13. N. quarnerensis Grun. Ms. — V. membranaceous, linear-lanceolate, gradually tapering 
from the middle to the subacute ends. L. 0,14; B. 0,o2 mm. Central nodule small, transversely 
dilated to a very narrow stauros, reaching half way to the margins. Transverse striz 24, longi- 
tudinal 18 to 20 in 0,01 mm. — PI. III f. 14. 

Marine: Adriatic (Grun.), Seychelles (V. H. Coll.)! Sumatra (Deby Coll.)! 

Grunow has sent me a sketch of this diatom with the name Stawroneis quarnerensis. As 
it evidently belongs to this group | have changed the name to Navicula quarn. It is true that 
this name has been used by Grunow for an other form, but as that is probably identical with 
N. cuspidata var. ambigua, I think it admissible to use the name NV. quarnerensis for this species. 


14. N. vitrea Cri. (1880). — V. narrow lanceolate acute. L. 0,15 to 0,2. B. 0,22 mm. 
Transverse strie 19 to 20, longitudinal 21 in 0,01 mm. —- Plewrosigma vitrea Cu. A. D. p. 15 
Pr ry ft. 78: “Gron. AD: "p. 60." PeERAGALLo Pleur. VIN f. 9. 

Marine: Sea of Kara! Cape Wankarema! Adriatic (Grun.). 

15. N. O’Mearii Grun. (1880). — V. narrow-lanceolate, with rounded ends. I. 0,059 to 
0,068; B. 0,009 to 0,0115 mm. Transverse strize 17; longitudinal 19 in 0,01 mm. — Grun. A. D. 
p- 61. Cu. Vega p. 496. Pleur. O'M. Pirac. Pleur. VIII f. 10. 

Marine: Seychelles (Grun.), Australia (Grun.). 


Var. minor Cu. (1883). — L. 0,05; B. 0,011 mm. Transverse striz slightly radiate, 16 in 
0,01 mm. Longitudinal strie 18 in 0,01 mm. — Cu. Vega p. 496. 

Marine: Port Jackson! 

16. N. Kjellmanii Cx. (1880). — V. linear lanceolate, with subacute ends. L. 0,168; 


B. 0,0264 mm. Transverse strie 15 in 0,01 mm.; longitudinal of equal number, slightly inflexed 
towards the central nodule. — Pleurosigma (Nav.?) Kjellm. Cu. A. D. p. 14 Pl. IV f. 80. Pleur. 
Kjellm. Pérac. Pleur. Pl. VIII f. 8. Nav. Vege Cu. Vega p. 474. 

Brackish water: Sea of Kara. 

Var. subconstricta GrRuN. (1883). — V. linear, slightly constricted in the middle, with sub- 
cuneate ends. L. 0,156; B. 0,015 mm. Transverse striz 15,3; longitudinal 14,3 im 0,01 mm. — 
Nav. Vege v. sube. Vega p. 474. 

Marine: North Siberian Sea, Cape Wankarema (Grun.). 

N. Kjellmanii, O'Mearti and vitrea are closely connected and form a peculiar group inter- 
mediate between (yrosigma and Navicula, having the structure of the former and the straight 
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median line of the latter. I have proposed (1883 Vega p. 474) to include these forms in a Section 
Vege, but I now prefer to connect them with the other species of N. orthostiche. 


17. N. porto-montana Ci. N. Sp. — V. broad, linear, slightly gibbous in the middle, with 
broad rounded ends. L. 0,07; B. 0,017 mm. Median line with approximate median pores and 
bordered by a narrow silicious rib. Terminal nodules thick, terminal fissures indistinct. Trans- 
verse striz 19 to 20, longitudinal 19 in 0,01 mm. The puncta close to the median line are 
larger than the others. — Pl. III f. 36. 

Fresh water: Puerto Monte, Chile, fossil (Kinker Coll.)! 


Gyrosigma Hassarr (1845). 


Valve more or less elongated and sigmoid. Central nodule small. Ends of the median line 
in contrary directions. Central area small or indistinct. Axial area indistinct. Structure: puncta 
disposed in transverse and longitudinal rows. — Cell-contents (of the freshwater forms) with two 
chromatophores along the connecting zone, which long before the division of the cell are trans- 
versely cut off and migrate in pairs to the inside of the valve. The opening between the halves 
of the chromatophores becomes oblique, and each half increases to a chromatophore. The margins 
of the chromatophores entire (Prirzer, Bau und Entw. p. 57). Marine species (G, balticum) have 
irregularly serrated chromatophores the indentations being directed towards the central nodule. 
The median part of the chromatophores is obliquely striate, their substance being alternately 
thicker and thinner. The strie of the two chromatophores cross each other in an oblique angle 
(O. Mitier Ber. d. Deutch. Bot. Ges. 1883 p. 481). 

The sigmoid Naviculee were named Navieuwla Sigma by Enrenperc. HaAssaui proposed for them 
the name Gyrosigma, which was adopted by RaBenuorst (Die Siissw. Diat. 1853), but not by other 
diatomists, who prefered the newer name Pleurosigma, formed by W. Smrtu, 1852, who published the 
first monograph of the species (Ann. Nat. Hist. 2 ser. IX p. 1). The genus Pleurosigma, as accepted 
by all diatomists, includes forms with a structure of small puncta or alveoli, disposed in transverse 
rows, which are crossed by other rows, either longitudinal, or obliquely decussating. There are no 
intermediate forms between these two types, and I think they may justly be considered as different 
genera. For the forms with the puncta in transverse and longitudinal rows, I adopt the name 
Gyrosigma, although, as GruNow remarks, this name involves tautology. For the forms with the 
puncta disposed in transverse and oblique rows I reserve the name Pleurosigma. — Among the forms 
of Gyrosigma are several with carinated valves, for which Ratrs 1861 (Pritch. Inf. p. 920) proposed 
the generic name Donkinia. In my opinion this genus is not acceptable, as founded on a charac- 
teristic which is subject to too much variation. The same may be the case with Rhoicosigma, pro- 
posed 1867 by Grunow (Hedwigia VI p. 10) for forms with genuflexed or arcuate frustules. The 
genus Rhoicosigma seems at first sight to be better founded, as the valves of the same frustule 
of R. compactum are (as PrragatLo has shewn) dissimilar. But on the other hand some forms 
(as R. robustum) have evidently similar valves. Besides, the flexure of the frustule differs in 
different species to all degrees. The manuscript-name Mndosigma Bris. for the forms living like 
Schizonema, in gelatinous tubes is not admissible, on the same grounds as Schizonema, Colleto- 
nema, Endostauron ete. — From Gyrosigma may be removed Pleurosigma staurophorum GRUn., 
which has no close affinity to any of the other forms, but has the characteristics of Caloneis, being 
a sigmoid form of that genus. — The division of the sigmoid forms of Navicula into two groups, 
founded on the disposition of the puncta in transverse and longitudinal, and in transverse and 
oblique, rows, was first proposed by W. Smiru, and has been accepted by all later diatomists. 
In the year 1880 Grunow published (in Arctische Diat.) an elaborate monograph, in which he 


“ 
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introduced a classification, founded on the relative number of the transverse and the longitudinal 
or oblique strive. This classification has been adopted by PERAGALLO, who published 1891 (in Dia- 
tomiste) a monograph of Pleurosigma and the allied genera Donkinia, Rhoicosigma and Toxonidea. 
— It seems to me that to separate the species in accordance with the relative number of the 
transverse and longitudinal striz is much too artificial a method, although this characteristic may 
in many cases be useful. Gyros. Fasciola offers a striking illustration of how unnatural such a 
classification based on the relative number of the striz: may be. In the type the longitudinal strive 
are closer than the transverse, but in the var. sulcata the transverse are closer than the longi- 
tudinal striz. In some cases moreover the relation between the transverse and longitudinal strive 
may be vitiated by inevitable errors in their counting. These reasons have induced me not to 
adopt the classification of Grunow and Prragatio. I prefer as bases of classification the outline 
of the valve and the flexure of the median line. 

The variation of the forms in Gyrosigma is very great, and the species pass over into each 
other in so many cases that it is very difficult to define them. 

Gyrosigina is related to Tropidoneis by the carinated forms (Donkinia). On the other hand 
it is related to the Navicule orthostiche. The peculiar G. spectabile has a central nodule, which 
closely resembles that of the above named section (as of Nav. cuspidata). 

The majority of forms, belonging to Gyrosigma live in brackish water, but a few are in- 
habitants of fresh, and salt, water. 
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6 Loess IWIGEVE c, sceste soe oute ee! ealoetptdedod omarrcis teeeecieteae Cuetime.- ie teu dain nro beeper sir tene stead br) 
: — lanceolate, tapering from the middle 7 
Longitudinal stri# wider than the transverse 8 
ie | — — equidistant with — er ee gee coe eee see hte alta’ Op 
— — narrower than the — Ae ee ey. Clee ap te Be Co g's TO: 
8  agalaal strie about 14 1n 0}01 mm. ......=........ «G. attenuatum, Kirz. 
: _- —- — i — ee li, a AG LDLON ULC AW eSATA 
(eg stria’ about Viner mm: IEE 24 0 Ao) GS Terryanwm' Per. 
i). — — 17 to 23 — Qtoeo. wie eel 2 ef eiGs acuminatum Koz. 
| — — about 28 -- UIA AT SAAN Ge 2 erie ew, Ga Graciale Ors 
Mransyersesstrimrabout el mine OpOle MMe sce bck ola yaeetrys. © ONE ane. oe Pept ous. 
| — _ — 21 — Aerts spurt! keh ouieietan. Gr AMON gUGRON. 
me TS Sy) oe + hte ot Digon) C10 mepederi! Grow. 
— _- — 27 — RSC 3. TOY RONG. daaphanun Crm 
W yn aeeaeS ally Se eee eRe CWE sya: cet) Gu StLIGeles sWs: OM. 
; — —mlarre, "ODIIgGUe.. fe <us nas oe G. Baileyi Grun. 
r Valve about 15 times longer than broad ........... =. G. tenwissimum W. Sm. 
12. ; 
\ — — 10 — — — SS RVAREL... RIAQOOI Seppe, 13. 
1B Wee and) Jonpitudinalestrice iequidistanters | ces. bua | bw. oe fd. <a ole: 
‘ — Birise wider thanethesloncitudimalin gees whos 2 —) a ll > # Seven Voy seryest LO: 
14 fe itien, ateamlanee, ObIIquehis Means Senses. . 2. Ge. plageostomum GRUN: 
: Ey SAVE mSa VIS Oe ee es ERT) OL UG baltieiiinas. 
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1p, J Size small (L. 0,06 to 02 mm)... ... Beas) oat haves Layee lc dias Poabes 16; 
ot Me = tlarce, (1.90\3\ to 0,5. mm) e eo We ee ee 
16 { Valve with gradually narrowed ends ..°.,........... ~. .G. spencer W. SM. 
a —- obliquely rounded = — arid ec iare ae aS ane hamarimeee oe Fates a edt ~ I! 7): 
17 J Length 0,06 mm... ee eG, sealproides Rasu. 
lio orOha sao). : MAIOLVEN.., Boe aheoThe LeiGuienper ain: 
18 J Transverse strie ahent 9 in Digi MMs. «@ apa the: wlowy sek, Goa" Bo ole paGe GrowasGrm 
al -- — —18 — -geuoig dd: Gig melCrcedce “as. niece Ceo CGlLa UiLcE Game 
19 J Median line sinuose . . ... 1... 2.2.1.1... 2... G. diminutum Gaon. 
ae TG 10) =k vm mg Aa ace La ce rc AL coral te <ul Os 
90 J Valve very narrow, 17 or more times longer than broad ........ G lineare GRUN 
~" \ —~ less narrow . rary 21). 
94 J Median line slightly excentric © 6 6. 1 ee ee 22. 
“| == == {coincident with) the ‘margin. © a-ak ices Ges ce ec 
99 | Strie equidistant a a 23. 
“*" \ Transverse strie wider than the loneieediaal Se ca A. a) oe Mag ey weet eer ape (Cin 
93 J Strie about 12 in O;oy mmr’? 78 1% 21 eRe Ee BG? 7: 00ST RGR UNG 
heh | ae — 20 = web 0 oe elagdbunecl el) Galitansbecknitibonr 
oA J Frustule arcuate . rye Madload- abet an fyrtend Fiebre ee 25. 
~{oo= not ee er ees be RE Ten ee) SMe eos elke ae sgh ts G vot BE 
on J Valve broad, unilaterally rounded .........2..2.2.=.. . .G. compactum. GREV. 
“\) — narrow, lanceolate. ......2.2.2..2.2.:2..2.4.4 4+... G mediterraneum Cu. 
26 J Transverse and longitudinal strie equidistant ME RRO ea ace tac, G. rectum Donk. 
74% Fi --- strie narrower than the longitudinal. . . ....... . G. angustum Donk. 
1. G. acuminatum Kitz. (1833). — V. sigmoid, lanceolate, gradually tapering to the obtuse 
ends. L. 0,1 to 0,18; B. 0,015 to O,o2 mm. Median line central, sigmoid. Transverse and longi- 
tudinal strize equidistant, about 18 in 0,01 mm. —— Frustulia acuminata Kira. Linnea VIII p. 555 


Dec. N:o 84 (accord. to Lagst.). Plewros. acuminatum Grun. A. D. p. 56. V. H. Syn. 117 PI. 
XXI f. 12. Per. VII f. 36, 37. Pleur. lacrustre W. Sm. B. D. I Pl. XXI fi 217. Pleur. trans- 
sylvanicum Pant. III Pl. VI f. 94? 

Fresh water: Sweden! England! Saxony! 

Var. curta Grun. (1880). — L. 0,063 to 0.086; B. 0,0145 mm. Ends subrostrate, obtuse. 
Strive 18 in 0,01 mm. 

Fresh water: Holstein (Grun.). 


Var. gallica Grux. — YV. sigmoid, lanceolate, with attenuate, subacute ends. L. 0,011 to 
0,155; B. 0,011 to 0,o18 mm. Median line sigmoid, central. Longitudinal and transv. striz equi- 
distant 20 to 21 in 0,o1 mm. — P. scalprum var. gallica Grun. V. H. T. N:o 172. P. gallic. 


Pars VIE ft 

Fresh and brackish water: Sweden (Hernésand, fossil, Rimforsa i Vestergitland, Ringsjén)! 
France (V. H. T.), Argentina! 

Var. Brebissonii Grun. (1880). — V. sigmoid, linear-lanceolate, with subacute ends. I. 0,086 
to 0,104; B. 0,011 to 0,013 mm. Median line central, sigmoid. Transverse and longit. strive equi- 
disstant, 22 to 23 in 0,01 mm. — Pleuros. balticum y W. Sm. B. D. XXII f. 207 y. P. Bréb. Grun 
A. D. p. 56. Per. VII f. 29, 30? P balt. var. Bred. V. AH Syni%p. Tit Ele exe Oy ee scatp 
rum Raby. A. Eur. N:o 2013 (accord. to Grun.). 

Fresh or slightly brackish water: Spitzbergen! Sweden! Paris! Saxony! Argentina! 

2. G. Verryanum Perr. (1891). — V. slightly sigmoid, tapering from the middle to the 
obtuse ends. Li. 0.4 to 0,45; B. 0,038 to 0,041 mm. Median line central, flexuose near the central 
nodule, which is obliquely elongated. Transverse and longit. striv equidistant, 14 in 0,01 mm. — 
Pleuzos. Terr. \Per: p. V8 Pi Viet a2i, 


Marine: Connecticut! 


3. G. Baileyi Gru. (1880). — V. broadly lanceolate, strongly sigmoid, with subacute ends. 
L. 0,08 to 0,13; B. 0,018 to O,o21 mm. Median line central, sigmoid. Central nodule large, 
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elongated and oblique. Transverse striv radiate in the middle and 14 to 16 in 0,01 mm., but 18 
in 0,01 mm. at the ends. Longitud. striz 18 in 0,01 mm. — Pleur. Bail. Grun. A. D. p. 59 
Pree VIN“ 11: 

Brackish water: Bengal (Grunow). 


4. G. Strigilis W. Sm. (1852). — V. narrow, lanceolate, sigmoid, gradually tapering to the 
subacute ends. L. 0,25 to 0,36; B. 0,03 to 0,034 mm. Median line central, slightly flexuose. Trans- 
verse striz more distant than the longitudinal. T.S. : L.S. '/,,, 3/5, 4/1, in 0,01 mm. — Pleur. 
Strag. W. SM. Ann.,Mag. N. H. (2) IX p. 8 Pl. IL fied Bs D.: Lip.66)Pli- XXII f. 208. 
Prr.vVlll f. 4. 5. 

Brackish water: Baltic! North Sea! English Channel (W. Sm.), Batavia! 

Var. Smith Grun. (1880). — L. 0,15 to 0.025; B. 0,012 to 0018 mm. T.S.: LS. %/,, 
4/,, in 0,01 mm. — Pleur. Smith Grun. A. D. p. 58. 

Brackish water: Java! Bengal (Grun.), South America (Grun.). 

Var.? tropica Grun. (1860). — Ends obtuse. IL. 0,16 to 0,3; B. 0,023 to 0,033 mm. Transv. 
strie about 21 in 0,01 mm. — Pleur. tropicum Grun. Verh. 1860 p. 559 Pl. IIIT f. 34. Per. VIII f. 7. 

Marine: Red Sea (Grun.), West Indies (Grun.). 

Var, capenys Purr (1891), —. Ll. 0.3; -B...0,017, mm. 7S. : 8 1°, in 0,01,mm.,— 
Pleur. cap. Pr. p. 21 Pl. VIII f. 6. 

Marine: Cape Good Hope (Petit). 


5. G. Kiitzingii Grun. (1860). — V. gently sigmoid, lanceolate, with acute ends. L. 0,08 
to 0,12; B. 0,012 to 0,015 mm. Central nodule somewhat elongated. Median line central, sigmoid. 
Transv. strie slightly radiate in the middle, more distant than the longitudinal. T.S.: L.8. 2/,,, 
20 196 io, 12 0,01 mm. — Pleur. Kiitzingit Grun. Verh. 1860 p. 561 Pl. VI f. 3. P. Spencer 
war. Kutz. Grun. A.D. p. 59. V. H. Syn. p. 118 PI’ XXI Ff. 14. Per.’ VILI'f. 22. P. gracilentum 
Rabu. Alg. Europ. N:o 1066 (1861). P. Wormleyt Suuurv. = P. Spenceria var. acutiuscula GRUN. in 
W. He-Fypes N:o 183. 

Fresh water: Sweden (Lake Malaren)! Finland! Belgium (V. H.), Saxony! East Indies (Grun.)! 
Japan! Tasmania! New Zealand (Grun.), Waltham in Massachusetts! Hudson River! Argentina! 


6. G. Febigerii Grun. (1879). — V. lanceolate, gently sigmoid, subacute. L. 0,11 to 0,15; 
B. 0,0145 to 0,015 mm. Central nodule rounded. Median line sigmoid, central. T.S.: L.S. 24/44 in 
0,01 mm. — Pleur. Febig. Grun. Cl. M. D. Nio 223. A. D. p. 60. P. Spencerwi var.? Febig. 
Pra: ' VIII ‘f. 28. 

Marine: California (Grun.). 


7. G. diaphanum C1. N. Sp. — V. lanceolate, sigmoid, subobtuse. L. 0,085; B. 0,015 mm. 
Median line central, sigmoid. Centralnodulerounded. T.S.: L.S. 27/,) im O,o1 mm. — Part Il Pl. Lf. 6. 
Marine: Isle de Bréhat, France! Gullmarefjord, Sweden! 


8. G. (Rhoicosigma) glaciale Cu. (1883). — V. thin, lanceolate, gently sigmoid, gradually 
tapering to the acute ends. L. 0,143; B. 0,019 mm. Median line very slightly sigmoid. Transy. 
and longit. striz equidistant, 28 in 0,01 mm. — Pleur. glaciale Cu. Vega p. 476 Pl. XXXYV f. 13. 
Pag. VII £2.15, 

Marine: Cape Wankarema! 


9. G. attenuatum Kitz. (1833). — V. gently sigmoid, lanceolate, gradually tapering from 
the middle to the obtuse ends. lL. 0,18 to 0,24; B. 0,025 mm. Median line gently sigmoid, central. 
Longitudinal strive stronger and more distant than the transverse. T.S.: L.S. 1/,9, M/q., 16/), im 
0,01 mm. — Frustulia attenuata Kitz. Dec. N:o 83 (accord. to Lagst.). Plewr. atten. W. Sm. B. D. 
ippaos ec we 2 26. VO He Syn p. 7 Plex £. ie Pure VIP 9 2. Hippocampus W. SM. 
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Ann, Mag.,, N.. H., [2]; X. p., 10, Pl. DL; £. 9,4(1852)3 iB. De dye: £y215,..°¥. EhySym: pel liekl ek 
f. 3. Purr. VII f..4 to 7. P. att. var. caspia Grun: Casp. Sea, Alg. p. 18, Pl. ULf.8. Per VILE 8: 

Fresh and brackish water: Sweden! Finland! England! Saxony! Belgium (V. H.), France! 
Baltic! North Sea! Caspian Sea (Grun.). 

Var. Scalprum Gattu. a. Turp. (1827). — L. 0,12 to 0,15; B. 0,019 mm: TSie Lis. 1/,,, 
7), — Nav. Sealprum Gatun. a. Turp. Mém. du Muséum XV Pl. X, XI f. 3 (accord: to Kiitz.). 
P. acuminatum W. Sm. B. D. I p. 66 Pl. XXI f. 209. Gruy. A. D. p. 55. Per. p. 17 Pl. VIT f. 3. 
Pl. Kochti Pant. III Pl. TX f. 153 (1893)?? 


Brackish and marine: North Sea! 


10. G. litorale W. Sm. (1852). — V. sigmoid, lanceolate, with attenuate, slightly rostrate 
ends. I. 0,11 to 0,19; B. 0,022 to 0,045 mm. Median line sigmoid, central. Longit. striz very 
strong and distant. T.S. : LS. 1/, in 0,01 mm. — P. litorale W. Sm. Ann. and Mag. N.. Hist: 
[2] TX p. 10 Pl Tif 8 B. D. dep, 6%.Pl XXL ft 214. 1 Ber. Vie fol. 

Marine: North Sea! English Channel (W. Sm.), Mediterranean Sea (Per.). 


11. G. distortum W. Sm. (1852). — V. lanceolate, slightly sigmoid. Ends more or less 
abruptly produced into short, obtuse beaks, turned in contrary directions. I. 0,07 to 0,12; B. 0,017 
mm. Median line sigmoid, central. Transv. strize more distant than the longit. T.S. : L.S. 75/,,, 
25/,,. — Pleur. dist. W. Sm. Ann: Mag.*Nat. Hist! )(2] 1X p. 7 PE ft 10) 1B, De evorer nee 
f. 210. Per. VID 32 

Marine: Spitzbergen! North Sea! English Channel (W. Sm.), lonian Archipelago (Grun.), 
Cameroon, Africa! 

Var. Parkert Harrison (1860). — L. Qos to 0,15; B. 0,015 to 0,025 mm. T.S. : LS. 1/55 
(Grun.), ?°%/5,, 7"/o7, 74/54 in 0,01 mm. — Pleur. Park. Harri. M. J. 1860 p. 104. Grow. A. Devp. 57, 
V. H..Syn. p. 118 Pl) XXT f.10. , Pur., VIII of 33. 

Fresh and brackish water: Baltic! England! Belgium! 

Var. stauroneoides (RUN. (1880). — Central nodule transversely dilated. T.S.: L.S. 74/,; 
0,o1 mm. — Pleur. Park. var. stawron. Grun. A. D. p. 57. 

Brackish water: Hudson River (Grun.). 


12. G. Fasciola Eup. (1839). — V. lanceolate, attenuated into long, linear beaks, curved 
in opposite directions. L. 0,09 to 0,15; B. 0,015 to O,o24 mm. Median line central, straight in the 
middle of the valve. T.S.: L.S. 7!/,,, 73/,, in 0,01 mm. — Ceratoneis Fasciola Eup. Abh. 1839 
(accord. to Chase). Pleur. Fasciola W. Sm. B. D. I p. 67 Pl. XXI f. 211. Grun. A.,D=pp: \58: 
V. H. Syn. p. 119 Pl. XXI f. 8. Henpry T. M. Soc. 1862 X p. 152... Pen, VIM, 36, to.88. 

Marine: Spitsbergen! North Sea! California! Barbados! 

Var. sulcata Grun. (1880). —- Longitudinal strie strong. T.S. : LS. 1%, (Grun.), ?°/,,, 73/,, 
in 0,01 mm. — P. (Fase. var.?) sulcatum Groun. A. Deop.'55oPl TV? f. theo. Be Syn ok Xiete’ 
Psr. VIII f. 43. 

Marine: Sea of Kara (Grun.), Spitsbergen! Firth of Tay (Grove), Mouth of Seine! 

Var. tenuirostris Grun. (1880). — L. 0,14 to 1,16; B. 0,011 to Ojor2 mm. “T.S.: LS. 22/5. 
28/4) 1n 0,01 mm. — P. (Fase. var.?) tenwirostris Grun. A. D. p. 55 Pl. IV f. 76. Per. VIET f. “42. 


Marine: Sea of Kara (Grun.). 


Var. arcuata Donk. (1858). — V. lanceolate. Ends more suddenly produced into long, narrow 
beaks curved in contrary directions. L. 0,1 to 0,115; B. 0,012 mm. Median line central, straight. 
Transv. strie 24 to 25 (Grun.) in 0,01 mm.; longitudinal finer. — Pleur. arcuat. Donx. T. M. 8. 


VI p.. 25, Pl Wi t10- Per. Veni tf) 340535. 

Marine: Coast of Sweden (Grun.)! England (Donk.). 

Gyros. Fasciola is intimately connected with G. distortum var. Parkeri, and by the Var. 
fenwrostris, with G. macrum. 
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13. G. macrum W. Sm. (1853). — V. narrow, lanceolate, abruptly attenuated into very 
long and narrow beaks, curved in contrary directions. L. 0,2 to 0,27; B. 0,o1 mm. Median line 
central. Transy. strie 27 to 28 in 0,01 mm., Jongitudinal more than 30 in 0,01 mm. — Pleur. 


macr, Wom. B.D) ip. 67 Pl. XXXII f.° 276. “V. H. Synipydd9) Pl OXI £0, Peri VOI f. 41. 
Marine: Sea of Kara (Grun.), North Sea! Mediterranean Sea (Grun.). 


14. G. prolongatum W. Sm. (1852). — V. narrow, lanceolate, gradually attenuated into 
long beaks, curved in contrary directions. L. 0,11 to 0,25; B. 0,005 to 0,015 mm. Transverse 
strie 21 to 22 in 0,01 mm., longit. finer. — Pleur. prol. W. Sm. Ann. Mag. Nat. Hist. [2] IX 
pee terme. Do Ep. 6¢ Ply RAT £212 °REr. VITT 39. 

Marine: North Sea! Balearic Islands! 

Var. closteroides Grun. (1884). — Beaks turned in the same directions. Transy. strive 22 in 
0,01 mm. — Pleur. prol. var. closteroides Grux. Franz Josephs Land D. p. 105 (53) Pl. I f. 58. 
Per. VIII f. 40. 

Marine: Coasts of England (Grun.). 


15. G. tenuissimum W. Sm. (1853). — V. very narrow, linear-lanceolate, slightly sigmoid, 
acute. L. 0,11 to 0,22; B. 0,005 to 0,015 mm. Median line central. Transv. striz 18 to 22 in 0,01 
mm. longitud. finer. — Pleur. tenwiss. W. Sm. B. D. I p. 67 Pl. XXIL f. 213. Per. VIII f. 13. 

Marine: Sea of Kara! East coasts of England (W. Sm.), Triest! California! 

Var. subtilissima Grun. (1880). — L. 0,137; B. 0,0065 mm. Transv. striz 27 in 0,01 mm. — 
Pleur. ten. var. subt. Grun. A. D. p. 58. 

Marine: Sea of Kara (Grun.). 

Var. hyperborea Grun. (1880). — V. linear, sigmoid. L. 0,084 to 0,094; B. 0,006 to 0,007 
mm. T.S.: L.S. 2"/,,, 22/4 in 0,01 mm. — Pleur. ten. var. hyperd.’Grun. A.D. p. 58 Pl. IV f. 77. 
Per. VIII f. 14. 

Marine: Sea of Kara (Grun.). 

Gyros. tenuissimum connects G. prolongatum with G. Spencerii by the Var. hyperborea. 


16. G. Spencerii W. Sm. (1852). — V. linear-lanceolate, sigmoid, obtuse. L. 0.078 to 0,22; 
B. 0,012 to 0,025 mm. Median line central. Transyv. strive more distant than the longitudinal. 
se S55, 54, fog In 0,01 mm. — Pleur. Spencerii W. Sm. Ann. Mag. Nat. Hist. [2] TX 
Pee Ee ts Bee p.8 68" PIER IE. 218.4'"P2' Spence! tar Sntithee “Grun:A.-D. p. 59. 
Vai Syi pte Ph Me foe Pee WET f° 20923 PA iSpene! var. Arnott Groun!'X. D."p. 59; 
P. Spence. var. borealis Grun. A. D. p. 60. Per. VIII f. 15. P. Spenc. var. Antillarum Grun. A. D. 
p: 60. -P. Spene. var. curvula Gron. A: D: p..60. V. H. Syn. p. 118 Pl. XXI £3, -4,'5.’ Pur. 
VIII f. 20, 24. 

Brackish water: Spitsbergen! Sea of Kara! North Sea! Saxony! Canada! New York! West 
Indies! Bombay (Grove Coll.)! 

Var. exilis Grun. (1880). — L. 0,05 to 0,055; B. 0,007 mm. Transv. strive 28 to 29 in 0,01 
mm. — P: Spenc. var. exilis Grun. A. D. p. 60. Perr. VIII f. 25. 

Brackish water: Normandy (Grun.), Tasmania! 

Var. minutula Grun. (1880). —- L. 0,06; B. 0,01 mm. T.S.: LS. 73,5, 24/4, in 0,01 mm. — 
P. Spence. var. min. Grun. A. D. p. 60. 

Brackish water: Elbe (Grun.). 

Var. nodifera Grun. (1880). — V. linear, slightly sigmoid, obtuse. LL. 0,06 to 0,1;  B. 0,011 
mm. Median line central. Central nodule surrounded by an elongated, oblique area. ‘ransv. 
strie slightly radiate in the middle. T.S.: L.S. '/,,, 2°/,, in 0,01 mm. — P. nodif. Gruy. A. D. 
p- 59. P. Spence. var. nod. V. H. Syn. p. 118. Pl. XXI f. 13. Per. VIII f. 26. 

Fresh water: Mouth of Elbe (Grun.), Belgium (V. H.), Samoa (Grun.). 
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17. G. Grovei Cr. (1891). — V. linear, sigmoid at the attenuated, obliquely rounded, ends. 
L. 0,4 to 0,6; B. 0,03 to 0,o6 mm. Central nodule obliquely elliptical. Median line central, scarcely 
flexuose. T.S. : L.S. %/,, in 0,01 mm. — Plewr. Grove Per. p. 22 Pl. VIII f. 1. 

Brackish water: Java! Singapore! 


18. G. spectabile Gruy. (1891). — V. sigmoid, linear, obtuse. L. 0,3 to 0,34; B. 0,04 mm. 
Median line central, sigmoid, enclosed between two siliceous strings. Central nodule small, elongated. 
Terminal areas large. T.S. : L.S. !8/,, in 0,01 mm. — Pleur. spect. Pur. p. 21 Pl. VII f. 14 

Brackish water: Brazil! 

This isolated species is very interesting, as the eentral nodule and the median line recall 
those of Frustulia and Naviculee Orthostiche. 


19. G. sealproides Rapu. (1861). — V. slightly sigmoid, linear, with obliquely rounded 
ends. L. 0,058 to 0,068; B. 0,o1 mm. Median line straight. Central nodule elongated. Median 
transv. striz somewhat radiate. T.S. : LS. 77/55 in 0,01 mm. — Pleur. scalproides Rabu. Alg. Eur. 


N:o 1101. Grun. A. D. p. 60. V. H. Syn. p. 119 Plo KXDT £19 Pi Spencerti sear’ scalpr. 


Per. VIII f. 31. 
Fresh water: Germany! U. States, Kansas River! Cameroon, Africa! 


Var. (Endosigma) eximia Tuw. (1856). — VY. linear, obliquely truncate. LL. 0,06 to 0,08; 
B. 0,009 to 0,o1 mm. Median line straight, somewhat excentric in the ends. T.S. : L.S. 23/,7, ?9/og 
in 0,01 mm. Frustules enclosed in gelatinous tubes. — Colletonema exim. Tuw. in W. Sm. B. D. 


II p. 69 Pl. LVI f. 350. Pleur. eam. V..H. Syn: p..119 Pl. XX f..2i0) Pere VILD £47: 

Fresh water: Sweden (Gulf of Bothnia, Upsala)! England (W. Sm.), Belgium (V. H.), Bengal! 

Var. obliqua Grun. (1880). — V. linear, obliquely truncate. L. 0,069; B. 0,0145 mm. Central 
area elongated, oblique. Median line straight, curved at the ends, central. T.S.: LS. 7*/,, in 
0,01 mm. — Pleur. obl. Grun. A. D. p. 56. Pzr. VII f. 34. 

Brackish water: Sierra Leone (Grun.), U. States! Savannah, Ga.! 

20. G. Temperei Cr. (1893). — V. linear, with obliqely truncate and rounded ends. L. 0,143 
B. 0,014 mm. Median line central, straight, curved only at the ends. Central nodule small, 
elongated. T.S. : L.8. 27/59..—- Diatomiste II p. 55 Pl. III f. 3. 

Brackish water: Connecticut! 

This form has nearly the same outline as P. balticum, but is smaller and has closer striation. 


21. G. plagiostomum Grun. (1880). — YV. linear, with obliquely rounded ends. L. 0,1; 
B. 0,013 mm. Median line central, slightly flexuose. Central nodule large, elongated and oblique. 
Transv. and longit. striz equidistant, 18 to 19 in 0,01 mm. — Plewr. plag. Grun. A. D. p. 56. 


Per. VII f. 33. 

Marine: Seychelles (Grun.), Sierra Leone! Barbados! 

Pleur. sciotense Suuuty. (1854 Sillim. J. XXVII p. 251; Grun. A. D. p. 59), which seems to 
be the same as Pl. Wansbechit Per. VII f. 25, 26, is probably only a variety of G. plagiostomum. 
Specimens from Hudson River (Icon. nost. Part I] Pl. I f. 5) differ from that form in their some- 
what larger size (L. 0,14 to 0,16; B. 0,016 to 0,018 mm. T.S. : LS. 1%4,, 18/5 in 0,0) mm.). 


22. G. balticum Eup. (1830). — YV. linear, with obliquely truncate and obtuse ends. 
L. 0,2 to 0,4; B. 0,024 to 0,040 mm. Median line slightly excentric and somewhat flexnose. Cen- 
tral area small, oblique. Transv. and longit. strie equidistant, 11 to 16 in 0,01 mm. — Nav. 


baltica Kus. Abh. 1830 p. 114 (accord. to Chase). Pleur. balticum W. Sm. B. D. I 66 p. XXII 
f. 207. Jan. Rasy. Honduras D. Pl. II f. 3. V. H. Syn- p. 117 Pl XX f. 1. Per! VII f. 19, 20. 
P. Makron Jounst. M. J. VIII p. 15. 

Brackish and marine: Baltic! North Sea! Caspian Sea (Grun.). Mediterranean Sea! Adriatic! 
Red Sea! Java! Sumatra! Sandwich Islands! Samoa! Magellans Strait! Brazil! West Indies! At- 
lantic coasts of U. States! 
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Var. similis Grun. (1880). — V. linear, with obtuse ends. L. 0,10 to 0,2; B. 0,02 to O,o24 
mm. Median line central, slightly sigmoid, ending below the apices of the valve. Central area 
small. Striz equidistant, 16 to 17 in 0,02 mm. — Pleuwr. simile Grun. A. D. p. 56. Pur. VII f. 27. 
Fresh or brackish water: Lagos (Grun.), Java! Samoa (Grun.), Tasmania! China! Barbados! 
Var. sinensis Ens. (1847). —— V. gibbous in the middle and with incrassate ends. L. 0,1 to 
0,2; B. 0,013 to 0,o22 mm. Median line strongly flexuose. T.S. : L.S. %,, in 0,01 mm. — Nav. 


sin. Eup. Ber. 1847 p. 485 (accord. to Chase). M. G. XXXIV, 7. f. 11. Per. VII f. 11. Pl. sin. 
var. caleuttensis Gruv. A. D. p. 57. Per. VII f. 12. 

Var. californica Grun. (1879). — V. linear, slightly sigmoid, with gradually attenuated ends. 
L. 0,25 to 0,28; B. 0,028 mm. Transy. and longit. strie equidistant, 14 to 15 in 0,01 mm. — 
Pleur. balt. var. calif. Grun. in Cl. M. D. N:o 246. Per. VII f. 22. 

Brackish water: California! 


23. G. diminutum Grun. (1880). — V. linear, with obliquely truncate and rounded ends. 
L. 0,1 to 0,11; B. 0,016 mm. Median line strongly flexuose, excentric towards the ends. T.S.: 1.8, 
18/,, oq, 23/og in 0,01 mm. — Pleur. (balt. var.?) dim. Grun. A. D. p. 56. Perr. VII f. 31, 32. 


Marine: Balearic Islands! Adriatic (Grun.)! 

Var. constricta Grun. (1880). — V. gibbous in the middle and at the ends. LL. 0,1; B. 0,013 
mm. TS!': L.S. “/,, im’ 0,01 mm. — Plewr. (balt.’ var.?) constr. Grun. A. D. p. 57. Per. VII 
f. 13. Pleur. reversum Gree. D. of Clyde p. 530 Pl. XIV f. 105. Prr. VII f. 10? 

Marine: Adriatic (Grun.). 

Pl. biharense Pant. III Pl. XLII f. 581 seems to be an akin form. 


24. G. Wansbeckii Donk. (1858). — V. linear, tapering towards the slightly curved and 
obliquely rounded ends. L. 0,11 to 0,17; B. 0,015 mm. Median line excentric, sigmoid. T.S. : L.S. 
18/,, 2%, in O01 mm. — Pleur. bali. 8 W. Sm. B. D. Pl. XXII f. 207 6. Pl. Wansb. Donk. 
ew, oe pot Plett £7, “Per. “VEL £23.24: 

Brackish and marine: Sea of Kara! North Sea! 

Var. Peisonis Grun. (1860). — L.'0,09; B. 0,01 mm. TS. : LS. 74/,,, 2'9/,, in 0,01 mm. — 
Pleur. Peis. Grun. Verh. 1860 p. 562 PI.. VI f. 8. P. Spencern var. Peis. Grun. A. D. p. 60. 
Per: VIE f. 27. 

Brackish water: Sonderburg (Grun.), Neusiedler See, Hungary (Grun.)! 

Var. subsalina Prr. (1891). — L. 0,12 to 0,17; B. 0,012 mm. TS. : LS. '8/,,. — Pleur. 
Spencerti var. subs. Per. p. 24 Pl. VIII f. 16, 17. 

Brackish water: Médoc, France (Per.). 


25. G. (Rhoicosigma) areticum Cr. (1873). — V. slightly sigmoid, tapering from the middle 
to the subacute or obliquely rounded ends. L. 0.07 to 0,2; B. 0,014 to 0,02 mm. Median line more 
sigmoid than the, valve, sometimes slightly sinuose. T.S.: L.S. 7¥/5,, 72/39, 73/39 in 0,01 mm, 
Frustule more or less arcuate to almost straight. — Rhotcosigma arcticum Cu. D. Are. Sea p. 18 
Peel te lo eR. Xf 16, Lie 

Marine: Greenland! Spitsbergen! Sea of Kara! Finmark! Grip in Norway! Firth of Tay! 
Barbados! Kerguelens Land! 

This species varies in amount of flexure. Specimens from Kerguelens Land, named by 
Grunow Donkinia subflecuosa (Icon. n. Part II Pl. I f. 3, 4), are straight, so also are specimens from 
Barbados, but otherwise they differ in nothing of importance. The ends are subacute or obliquely 
rounded according to the position of the valve. 

As a Var. irregularis PrraGcaLto has (p. 33 Pl. X f. 18) figured an asymmetrical form from 
the North Sea, which requires a more accurate study. 


26. (Donkinia) rectum Donx. (1858). — V. convex, linear, straight, with obliquely rounded 
ends. L. 0,11 to 0,23; B. 0,013 to 0,02 mm. Median line strongly excentric and sigmoid. Transverse 


120 P. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. 


and oblique’ striz almost equidistant, 19 to 20 in 0,01 mm. — Plewr. rectum Donk. T. M. S. VI 
p- 23 PL ILI f. 6. Amphiprora Ralfsii Arnorr M. J. VI p. 91 (1858) ad spec. authentica. Donkinia 
recta V. H. Syn. p. 119 Pl. XVID f. 9. Per. IX f. 4. P. Lorenzi Grun. Verh. 1860 p. 558 
PL) Vidi 4.coReR.! Mi dedlf. 

Marine: North Sea! Mediterranean Sea! Adriatic! Labuan! China! Port Jackson! Florida! 

Var. intermedia Prr. (1891). — V. more lanceolate, with less asymmetrical ends. — Donkinia 
recta var. int. Pur. p. 30 Pl. IX f. 7,)8. 

Marine: Cherbourg (Per.), Firth of Tay! 

Var. Thumii Cu. (1891). — 1L:.0,1 t0,'0,;13; B. 0jo1¥ to Ojon2: mom: i0D.SysiDuSiy24/su:28/o5, 28/07 
in O,o1 mm. — Donkinia Thumii Per. p. 30 Pl. VII f. 28, IX f. 10. 

Marine: Balearic Islands! Seychelles! Sumatra! 

Var. minuta Donk. (1858). — Smaller. L. 0,06; B. 0,012 mm. Strive 19 in 0,01 mm. — 
Pleur. minutum Donx. T. M.S. VI p. 24, Pl. TID f. 8. Donkinia min. Raurs in Pritch. Inf. p: 921 
(S61), 0, PER. LX tf. 9: 

Marine: Newcastle! Firth of Tay! 


27. ©. lineare Grun. (1880). — V. narrow, linear, almost straight, unilaterally narrowed 
towards the ends. LL. 0,17 to 0,26; B. 0,01 to 0,015 mm. Median line sigmoid, strongly excentric. 
T.S. : LS. 2,4, 77/9, in 0,01 mm. — Rhoic. lineare Grun. A. D. p. 59. Pur. IX f.11 (median line 
incorrectly represented as central). 

Marine: Adriatic! Seychelles (Grun.), Port Jackson! Colon! 

Var. longissima Cu. (1881). — V. very narrow, with obliquely rounded ends. I. 0,16 to 
0:17; B. 0,007 mm. TS. : LS! 18/5), 27/59 10 0,01 mm: —’ Pleurs (Donk:?) long) Cu. Nt Raa 
El t.78:; Pare VL Ic: 


Marine: Mediterranean Sea (Gulf of Naples, Balearic Islands)! 


28. G. angustum Donk. (1858). — V. very convex, thin, linear, with unilaterally attenuate, 
acute ends. L. 0,126 to 0,14; B. 0,015 mm, Median line diagonal in the middle and then marginal. 
T.S.: LS. 28/,, in 0,01 mm. — Pleur. angustum Donx. T. M.S. VI p. 24 Pl. III f.,9. Donkinia 
angusta Raurs in Pritch. Inf. p. 921 (1861). Per. TX f. 3. 

Marine: England (Donk.), Balearic Islands! 

Var. sumatrana Cu. -—— Less convex. L. 0,14; B. 0,018 mm. T.S. : LS. 29/,, in 0,01 mm. 
Median line less excentric. 

Marine: Sumatra (Deby Coll.)! 


29. P. (Rhoicos.) compactum Grey. (1857). — Frustule arcuate, with dissimilar valves. 
V. short, linear, unilaterally attenuated to the obliquely rounded ends. IL. 0,089 to 0,4; B. 0,015 to 
0,o5 mm. Upper valve with straight diagonal, median line T.S.: L.S. 19/35, 1/53, 1/4), 1/o9 1n 0,01 mm. 
Lower valve with strongly excentric and sigmoid median line. T.S. : L.S. 38/55, "%/19,.1"/o, "3/0, 
19/5, 1/5, in 0,01, mm. — Lower valve: Pleur. comp. Grev. M. J. V. p. 12 Pl. Il f. 9 Donkiniag 
comp. Ratrs in Pritch. Inf. p. 921 (1861). Rhoic. comp. Grun. M. M. J 1877 p. 182. Perr. 
p. 83 Pl. X f. 7, 8. Rhoic. oceanicum Purr. 1. c. f. 5, 12, 15. Rhote. corsicanum Perr. |. c. Rhoic. 
Antillarum Cu. West. Ind. D. p. 9 PL IL f. 14. Plewr. Smithianwm Castr. Voyage Challenger D. 
p. 38 Pl. XXVIII f. 62 Donkinia antiqua Grove and Sturt J. Queck. M. Cl. III [2] p. 133 (1887)? 
— Upper valve: Rhoic. Reichardtianum Grunx. Hedwigia VI p. 11 (1867). M. M. J. 1877 p. 181 
Pl. CXCV f. 19. Rhoic. compactum Prr. p. 33 Pl. X f. 6, 8, 10, 13. 

Marine: La Rochelle (Petit Coll.)! Mediterranean Sea! Adriatic! Red Sea! Sumatra! Philip- 
pines! Port Jackson! Samoa! Tahiti! Galapagos Islands! Honduras (Grun.), West Indies! 

Var. constricta Grun. (1877). — V. slightly constricted in the middle, with subcuneate ends. 
L. 0,13; B. 0,o2 mm. TS. : L.S. '%7/,5, 18/49 in 0,01 mm. — Rhoic. (Reichardtu var.?) constr. GRun. 
M. M. J. 1877 p. 181. 

Marine: Honduras (Grun.)! Adriatic (Grun.)! 
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This species is very variable as to size and number of the strie, so that I cannot admit 
the separation of Rhoic. compactum and Rhoic. oceanicum Per. According to PrEraGaLLo Gyr. com- 
pactum has 20 to 24 transverse and closer longitudinal striew, but I have not seen such closely 
striate forms, which are said to be frequent. Most specimens I have seen agree with Rhoic. ocea- 
nicum. The fact that the valves of the same frustule are dissimilar, discovered by PERAGALLO, is 
of great interest. The striation of the valves is somewhat dissimilar. On specimens from La 
Rochelle I counted on the lower valve 19 transv. and 24 longit. striz in 0,01 mm. and on the 
upper valve 16 transv. and 23 longit. strie in 0,01 mm. 


30. G. (Rhoicosigma) mediterraneum Ct. (1877). — V. narrow, with acute ends. L. 0,18 
to 0,24; B. 0,022 to 0,o025 mm. Median line diagonal in the middle and then marginal. T.S.: L.S. 
eee sen ae ol mam. —— thor. medi. Cu. T. KR. M.S. 1807p. 182, NR. D. p.-6 Pl. If 9. 
Per. TX f. 29) to, 32. 

Marine: Balearic Islands! Adriatic! Sumatra (Deby Coll.)! Java! 

Var. calearea Brun (1891). — V. smaller, with less acute ends and less asymmetrical median 
ime is nS: 9/5, 101 mm. — Per. p..32' Pl. EX £.°28. 

Marine: Japan, fossil (Per.). 

Var. chinensis Cu. — lL. 0,14; B. 0,018 mm. Median line as in the type. T.S.: LS. 73/3, 
in 0,01 mm. 


Marine: China (Deby Coll.)! 


31. G. (Rhoicosigma) robustum Grun. (1880). — V. narrow lanceolate, sigmoid, gradually 
tapering from the middle to the acute ends. L. 0,27 to 0,6; B. 0,04 to 0,o6 mm. Median line 
sigmoid, excentric. T.S.: U.S. "1, '/)3, 13/;, in 0,01 mm. — Pleur. (Rhoic.?) robustum GRUN. 
A. D. p. 58. Rhoic. robustum Per. X f. 2, 3. 

Marine: Mediterranean Sea! Java! Singapore! Samoa! Galapagos Islands! Campeachy Bay! 

Var. infleca Pur. (1891). — Valve more narrow and sigmoid. — Per. p. 34 Pl. X f. 4. 

Marine: Mediterranean Sea! 


Frustulia Ac. (1824). 


Both valves similar. Central nodule small, indistinct or elongated. Median line enclosed 
between two siliceous ribs. Terminal nodules small, sometimes elongated; terminal fissures not 
distinct. No axial or central area. Structure: puncta arranged in transverse and longitudinal 
strie. Connecting zone simple. Cellcontents: two endochrome-plates along the interior wall of 
the connecting zone, in the middle of the valve separated a from the wall by hemispherical plasma- 
masses. On division of the plates, they do not move in the cells; the fission begins at the ends of 
the plate (Pritzer Bau u. Entw. p. 58). On conjugating, two frustules form by their cell-contents 
a mass, which is transformed into two cylindrical bodies, with obtuse, rounded ends, coarsely 
transversely costate, parallel to the empty valves. The ends of these bodies form, later on, caps, 
which are thrown off. The bodies become conical, and gradually the valves are developed, one after 
the other. When full-grown they are twice as long as the mother-cells (Pritzer Bau u. Entw. p. 58). 

From the description of the cell-contents and the process of conjugation it seems that Fru- 
stulia and Navicula differ considerably in these respects. 

Some species of Frustulia (of the group of F. rhomboides) are, as far as regards the valve, 
nearly akin to the Navicule orthostiche and, on the other hand to Amphipleura. The central nodule, 
usually small, becomes in same forms (N. rhomboides var. amphiplewroides) united to the strong 
siliceous strings, which enclose the median line, as in Amphipleura, but the central nodule is in 
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the latter genus much larger. Several species of Frustulia (as I’. vulgaris) live enclosed in gela- 
tinous tubes and have been considered as belonging to a separate genus (Colletonema 'THaw.); 
others live in gelatinous masses (Irustulia Ac., Eus., Kirz.). No generic distinctions may be 
founded on such characteristics. Brisisson founded 1868 (Ann. de la Soc. phytol. et microse. de 
Belgique, Vol. I p. 201) the genus Van Heurckia on the peculiar structure of the central nodule 
and the median line. With Prrrzer I am inclined to retain the old name Frustulia. 


Artificial key. 


1 \ rhomboid.to.Janceolate. . /“ 1. . 9) gereeueepeericeea ane ecbpoetetoeeie an ic: 
—* linear, ito, elliptic-lineariy,. “fs. ya See = Soap LS a ee es 5, es, a ee 

{ Size small. L. 0,028 to O.03) mame) igs Gags iS Ge) Sou ad pacuncuncih 7 HSU UT UAC OMORUGNG 
“M) ‘ WJarger, EP 'Olos aon mores. tate tt te MeL eet a ae en ees 

3 J Median striew slightly radiate... .... 2... ...-2.-2-.. F. vulgaris Taw. 

bh — parallel... fie.). cist) aimee latte. Sdieeekl shomboudes Has 

Terminal nodules near the margin... .... 2. Jj... -. « os |. antenposita Lewis: 

“ kes os distant from ‘— ss va) ‘ge sae cee ee wielonas Gry: 

1. F. styriaca Grun. (1880). — V. narrow rhombic-lanceolate. L. 0,028 to 0,03; B. 0,005 


to 0,oo6 mm. Central nodule elongated. Striz slightly radiate, also at the ends, about 24 (middle) 
to 27 (ends) in 0,01 mm. — Nav. Crepe styriaca Grun. V. H. Syn. Pl. XVII f. 7, 8. 
Fresh water? 
I have not seen this species, which has the appearance of a small F. rhomboides. 


2. EF. vulgaris Tow. (1847). — V. narrow-lanceolate, with subrostrate, obtuse ends. I. 
0,05—0,07; B. 0,011 mm. Central nodule elongated. Strize 24 (middle) to 34 (ends) in 0,01 mm., 
slightly radiate in the middle, transverse at the ends. Frustules enclosed in unbranched gelatinous 
tubes. — Colletenema vulgaris Tow. Ann. N. H. (2) I Pl. XII f. 4. W. Sm. B. D. II p. 70 Pl. 
LVI f. 351. Grun. Banka D. II f. 15. Nav. dirhynchus Donx. B. D. Pl. V f. 3 (1871) Ehb.? 
Kiitz? Vanheurckia vulgaris V. H. Syn. p. 112 Pl. XVII f. € 

Fresh water: Sweden! Norway! Finland! Saxony! Belgium (V. H.), Switzerland (Brun.), 
Siberia! Japan! Bengal! Australia (Orara River, Blue mountains etc.)! Tasmania! Ecuador! 

Var. asymmetrica Cu. — Y. elliptical, asymmetrical, with obtuse ends. Median line excen- 
tric, more approximate to the less convex margin. Terminal nodules at some distance from the 
ends of the valve. Striz 22 to 380 in O,o1 mm., somewhat radiate in the middle and closer at 
the ends, punctate; puncta arranged in longitudinal undulating rows, 19 to 23 in 0,01 mm. — 
PAP Vet 


Brackish water: Sierra Leone! Cameroon! Tasmania! Newark N. Jers. fossil (Champlain epoch)! 


3. FE. rhomboides Eup. (1843). — V. rhombic-lanceolate, with obtuse ends. I. 0,07 to 0,163 
B. 0,015 to O,o3 mm. Central nodule small or elongated. Transverse striz parallel, 23 to 24 in 
0,01 mm.; longitudinal striz 20 to 25 in 0,01 mm. — Nav. rhomboides Ens. Am. III: 1 f. 15? 
W. Sm. B. D. I Pl. XVI f. 129. Grun. Banka D. Pl. Il f. 14. Vanheurckia rhomb. Bres. Ann. 
Soc. phyto. et micr. de Belgique Vol. I p. 204 (1868). V. H. Syn. p. 112 Pl. XVII f. 1, 2. 

Fresh water: Sweden! Finland (from Russian Lapland to Abo)! England! Belgium (V. H.), 
Bengal! Australia (Daintree River, Blue Mountains)! New Zealand! Gunedion dl Canada! Sierra 
Nevada! White Mountains! Demerara River! Brazil! 

Var. lineolata Kup. (1843). — V. with several coarse longitudinal furrows. — N. lineolata 
Eup. Am: Pl. dss £, 4ya?.>MinG.,PlpgXoValeu1 f. Byehes 

Fresh water: Sweden (Degerniis, fossil)! Bengal! New Zealand, fossil! 

Var. oregonica Cu. — V. narrow. L. 0,1; B. 0,015 mm. Transverse striv 30, longitudinal 
25 in 0,01 mm. 

Fresh water: Oregon, fossil! 
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Var. amphipleuroides Grun. (1880). — L. 0,13; B. 0,02 mm. Central nodule elongated; median 
line slightly excentric. Transverse strive 23, longitudinal striae 18 to 19 in 0,01 mm. — Van- 
heurckia rhomb. var. amphipl. Grun, A. D. p. 47 Pl. UI f. 59. 

Fresh water: Finland (Russian Lapland, Ladoga)! Mouth of Jenissey! Vancouver Island 
(Grove Coll.)! 

Var. saxonica Rasy. (1851). — V. lanceolate, with rostrate ends. L. 0,05 to 0,07; B. 0,013 
to 0,o2 mm. Strie fine, 34 to 35 (V. H. Syn.). —- Frustulia saxonica Rasu. (Bac. exe. N:o 42. 
Fl. E. Alg. p. 227). Grun. Banka D. Pl. I f. 13. Nav. crassinervia Bris. in W. Sm. B. D. p. 47 
PY XMM £527) (853). -Grony Verh» 1860p. 5484P1. Vv. f),12.,,..Donx: Be D».p:42. Pl... WI f. 12. 
Vanheurckia crass. Bris. Ann. Soc. phyto. et microgr. de Belgique Vol. I p. 204 (1868). 

Fresh water: Spitsbergen (Lagerst.), Beeren Kiland (Lagerst.), Sweden! Finland! Germany! 
Australia (Blue Mountains, Daintree River)! New Zealand! Bengal! 

Var. viridula Brus. (1849). — Frustules in gelatinous tubes. V. elongated, with broad, obtuse 
ends. L. 0,08 to 0,11; B. 0,015 mm. Striz 28 to 30 in 0,01 mm. (V. H.). — Colleton. viridulum 
Brée. in Kiitz. Sp. A. p. 105. Vanheurckia virid. Bris. Ann. Soc. phyt. et micr. de Belgique 
Vol. I p. 203 (1868). V. H. Syn. p.112 Pl. XVII f. 3. Frustulia torphacea A. Br. in Rabh. Alg. 
Sachs. N:o 761 (1858). 

Fresh water: Germany! France (Bréb.). 


4. KF. interposita Lewis (1865). — V. linear-elliptical, with broad, rounded ends. L. 0,12 
to 0,15; B. 0,025 to 0,027 mm. Central nodule small, terminal nodules small, approximate to the 
ends. Transverse striz 20, longitudinal 18 in 0,01 mm. — Nav. interposita Lewis Proc. Ac. Philad. 
1865 Pl. If f. 19. Nav. Martonfii Pant. If Pl. XVII f. 247 (1893)? 

Brackish water: Sierra Leone! Bombay (Grove Coll.)! Savannah Ga.! Oakland, Calif.! South 
America (Lewis), Hungary, Tallya fossil (Grun.). 

Var. labuensis Cu. (1883). — Narrow elliptic-lanceolate with obtuse ends. L. 0,065 to 0,072; 
B. 0,015 mm. Transverse stria 17; longitudinal 18 to 21 in 0,01 mm. — Nav. O'M. var. lab. 
Cu. Vega p. 496. 

Marine: Labuan! 


Var. incomperta Lewis (1865). — Transverse strize about 27, longitudinal 22 to 23 in 0,01 
mm. — Nav. incomperta Lewis 1. c. f. 20. 

Brackish water: Atlantic coasts of U. States (Lewis). 

Var. Julieni Brun a. Hiri. (1893). — L. 0,07; B. 0,012 to 0,017 mm. Transverse strize 


about 28, longitudinal 20 in 0,01 mm. — JN. Jul. Brun a. Heri. D. d'Auvergne p. 199 Pl. VI f. 8, 9. 
Brackish water: Auvergne, fossil! 


5. F. Lewisiana Grev. (1863). —- V. linear, with broad, rounded ends. L. 0,19 to 0,213 
B. 0,035 to 0,038 mm. Central nodule small, terminal nodules elongated and linear, at some distance 
from the ends. Transverse strive parallel in the middle, convergent at the ends, 24 in 0,01 mm. 
Longitudinal striz 25 in 0,01 mm. irregularly undulating. — Nav. n. sp. Lewis Proced. Ac. Nat. 
Se. Phil. Pl: Il f. 3:(1861). Nav. Lewis. Grev. T. M. 8. XI p. 15 Pl. I f. 7 (1863). Vanheurckia 
Lewisiana Bris. Ann. Soc. phytol. et microgr. Belgique Vol. I p. 202 (1868). 

Brackish water: Sierra Leone! Cameroon! India (Wallich), Batavia! Sendai, Japan, fossil! 
Brazil (Brun Coll.)! Florida and Georgia (Lewis). 


Stenoneis Cr. N. Gen. 


Valve narrow, with rounded ends. Central and terminal nodules very small. Median line 
indistinct, bordered by two strong linear silicious ribs. Structure: fine, transverse, strie. Axial 
area indistinct. 
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This genus includes one species only, which I cannot place in any other group. The thick 
lines on both sides of the median line seem to point to some relation to Frustulia. 


1. S. inconspicua Gree. (1857). — V. linear, frequently gibbous in the middle, with broad, 
rounded ends. L. 0,05; B. 0,007 mm. Central nodule very small; terminal nodules small, some- 
what distant from the ends. Median line bordered by two strong, siliceous ribs. Axial area 
indistinct. Central area a broad, transverse fascia. Strize 26 in 0,01 mm., parallel throughout. 
— WN? inconspicua Grua. D. of ‘Clyde p. 478 PIT EX £3." NO Fistula "AUS. NOS. DIE Pr. ze 
(1874). Stenon. incomp. Icon. n. Pl. V f. 28. 

Marine: North Sea! Scotland (Greg.), Bohuslain! Balearic Islands! 

Var. Baculus Cu. (1883). — L. 0,065; B. 0,oo7 mm. Strie 19 in 0,01 mm., crossed in the 
middle by a narrow lateral area. — N. Baculus Cu. Vega p. 474 Pl. XXXVII f. 51. 

Marine: North Siberian Sea, Cape Wankarema! 


Cistula Cu. N. G. 


Valve broad (of the only known species, rectangular). Central nodule very small. Median 
line between two siliceous ribs; its central pores very approximate. Structure: slightly radiate 
strive, crossed by several longitudinal, blank bands. 

This group contains but one species, which | am unable to place in any other. The peculiar 
form of the median line is nearly the same as in Stenoneis and Frustulia. 


1. C. Lorenziana Grun. (1860). -— V. rectangular, sometimes slightly gibbcus in the middle 
and at the ends. Striz slightly radiate throughout, 17 in 0,01 mm., composed of elongated puncta, 
arranged in regular longitudinal rows, 12 in 0,01 mm., angularly bent in the middle. — Nav. Lo- 
renziana GRuN. Verh. 1860 p. 547 Pl. III f. 3. Nav.? Cistella Gruv. T. M.S. XI p. 19 Pl. I 
fig. 12 to 14 (1863). Cistula Lor. Icon. n. Pl. I f. 31. 

Marine: South coast of England (Roper), Balearic Islands! Adriatic! Queensland (Grev.)! 
Port Jackson! Campeachy Bay! 


Brebissonia Grun. (1860). 


Valve symmetrical, lanceolate or subrhomboid. Central nodule elongated. Terminal fissures 
almost straight. No longitudinal lines. Structure: coarse, transverse, costate striee and very fine 
puncta arranged in very fine longitudinal strive. Connecting zone simple. Cell-contents: a single 
chromatophore-plate as in Cymbella. 

The only species of this genus was in 1838 described by EuRunBera as Cocconema Boeckit. 
It was in 1853 placed by W. Smiru in the genus Doryphora together with Rhaphoneis amphiceros. 
Grunow in 1860 formed for this species the genus Brebissonia (Verh. 1860 p. 512), principally 
characterized by the occurence of the symmetrical frustules on gelatinous stalks. Hxrpere in 1863 
placed it in Navicula, a genus to which it has scarcely any affinity, and from which, according to 
the researches of Prrrzer (Bau u. Entw. p. 76) it differs greatly in its cell-contents, which are 
similar to those of Cymbella. There is no doubt good reason for placing it in the separate genus 
Brebissonia. By its elongated central nodule it seems to approach to Amphiplewra, but the 
structure of the valve is different, and is more like that of the group Lineolate in the Navicule. 
It is at any rate an isolated form of doubtful place in the system. The only known species occurs 
in brackish water attached by gelatinous stalks to water-plants. 
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1. B. Boeckii Exp. (1838). — Frustule stipitate. V. lanceolate. L. 0,12; B. 0,023 mm. 
Central nodule elongated. Terminal fissures straight, at a short distance from the ends. Striz 10 
(middle) to 13 (ends), radiate at the ends. Puncta of the exterior stratum forming fine lineole, 
about 30 in 0,01 mm. — Cocconema Boeckii Eup. Inf. Pl. XIX f. 5. Doryphora Boecku W. Sm. 
B. D. Pl. XXIV f. 223. Brebissonia Boeckii Grun. Verh. 1860 p. 512. 

Brackish water: Baltic (from Roslagen and Bay of Finland to Kiel)! Coasts of England! 
Connecticut to North Carolina! 

Var. minor Ci. — L. 0,058; B. 0,016 mm. Striez in the middle 12, at the ends 15 in 0,01 mm. 

Brackish water: Amsterdam (Kinker Coll.)! 


Amphipleura Kirz (1844). 


Valve elongated, fusiform or linear, without longitudinal lines or ridges. Central nodule 
elongated into a rib, extending throughout the whole valve, furcate towards the ends. Struc- 
ture: very fine puncta arranged in parallel, transverse and straight longitudinal striw. Cell- 
contents: two endochrome-plates along the inside of the connecting zone. Median plasma-mass 
distinct. On conjugating two cells give origin to two auxospores (»Berkeleya Dillwynii Liiders 
Beob. p. 59). 

The genus Amphipleura was founded in 1844 by Kitrzina (Bac. p. 103) for Frustulia pellu- 
cidu, known already by him in 1833. Nitzchia Sigma, under the name of Amphipleura rigida, was 
also included in the new genus. According to Kirzine and all later authors (compare the ideal 
section in VAN Heurck synopsis Pl. XVII f. 14 A) the valve of Amphipleura has on both sides of 
the axis an elevated line or ridge, which I have always failed to discover. Certain small forms 
of Amphipleura live in gelatinous tubes, and for these the genera Berkeleya Grav. (1827), Rhaphi- 
dogloea (Kitz. 1844) were founded. They have also been included in Sechizonema, Micromega, 
Bangia, Monema. Conferva etc., but there is no more reason for separating these forms from Amphi- 
pleura than for distinguishing Encyonema, Endosigma, Endostauron, Schizonema and Colletonema 
from Cymbella, Gyrosigma, Navicula and Frustulia. The frustules of the forms living in tubes 
are exactly similar to those of the true Amphipleura, only smaller. The shape of the gelatinous 
tubes is in my opinion of little importance. GrRuNow in 1880 (Bot. Centralblatt) wrote an elaborate 
monograph of these forms, to which I refer. 

The diatoms most nearly akin to Amphipleura are to be found in the genus Frustulia. In 
this genus one meets with forms, having a small central nodule and obscure median line, enclosed 
between two, strong interior silicious ridges, forming at the ends of the valve a »porte-crayon»- 
shaped figure. In some forms the central nodule becomes fused together with the siliceous ridges. 
If the fusion extends farther, we get the forms of the central nodule, characterizing Amphipleura. 
The >forks» in Amphiplewra correspond to the »port-crayons» in Frustulia and to the »horns» in 
Diploneis. Another genus, to a certain degree akin to Amphipleura is Brebissonia. Perhaps the 
curious and isolated Hydrosilicon Brun, (Amphiprora rimosa O'Mnara) may be a distant relative. 
Amphipleura Debyi appears in some respects to be intermediate. 

All species of Amphipleura, except A. Debyi, are nearly related, have the same important 
characteristics, and differ only in the size, some slight differences in the outline, the length of 
the forks, and number of striz. They inhabit fresh as well as brackish or salt water. Fresh- 
water forms are larger, live free or enclosed in mucous, amorphous masses, the marine live enclosed 
in tubes. Of the freshwater-forms those living in warmer or tropical countries are the largest 
and in structure coarsest. 
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1. Smaller, marine or brackish forms, enclosed in gelatinous tubes (Berkeleya, Raphidogloea). ' 


1. A. rutilans Trenreronn (1806). — V. short and narrow, obtuse, linear-elliptical or linear- 
lanceolate. L. 0,015 to 0,035; B. 0,004 to 0,006 mm. Forks about !/, as long as the length of 
the valve. Strie 28 in 0,01 mm., slightly radiate at the ends. — Conferva rutilans TRENv. in 


Roth Cat. II p. 179. Berkeleya Dillwynti V. H. Syn. p. 113 Pl. XVI f. 15. Schizonema Dillw. 
W. Sm. B. D. ID p. 77 Pl. LVI f. 366. Berkel. obtusa V. Hi Syn! te fo) 16Manditvar: 
adriatica f. 17, 18. 

Brackish and marine: Baltic (Gulf of Bothnia, at Tornea, Gotland, Bay of Finland)! Caspian 
Sea (Grun.)! North Sea, English Channel! Mediterranean Sea! Japan! 

Var. antarctica (Harw.) GruNn. 1881. — Strive 36 in 0,01 mm. — Berkel. antarct. Grun. in 
V. H. Syn. Pl. XVI f. 20. Berk. Harveyana Grun. 1. c. 14. Berk. parasitica Grun. 1. ec. f. 19. 
Berk. finnica Dannr. Baltic D. Pl. IL f. 19 (1882)? 

Marine: North Sea (Grun.), Falklands Islands (Grun.), Friendly Islands (Grun.). 


2. <A. micans Lynes. (1819). — V. linear, with broad and rounded ends, elongated. Li. 0,065 
to 0,125; B. 0,01 mm. Forks more than !/, of the length of the valve. Striz about 27 in 0,01 
mm. — Bangia micans Lynes. Tentamen hydrophytol. p. 84 Pl. XXV. Berkeleya mic. Grun. in 


V. H. Syn. p. 113 Pl XVI. 11. Berk. pumila V. H. Syn. l..c. f. 138. Berk, adriatica Grux. m 
TR. ML Sl 8771p. WS0n Pls OX Vata alo: . 

Marine: North Sea! Mediterranean Sea (Grun.), Adriatic (Grun.). 

Var. fragilis (GreEy.) Grun. — Strize 32 to 36 in 0,01 mm. — Berkel. fragilis Grey. Scot. 
Crypt. Fl. Pl. 294. V.H. Syn. Pl. XVIf. 12, 

Marine: North Sea (Grun.), Mediterranean Sea (Grun.). 


2. Larger, brackish or freshwater forms, free or in mucous masses (Amphipleura). 


3. A. pellucida Kiirz. (1833). — V. fusiform, acute. L. 0,08 to 0,14; 0,007 to 0,009 mm. 
Forks 0,02 mm. Transverse striz 37 in 0,01 mm. — Frustulia pelluc. Kitz. Linnea VIII PI. 13 
f. 11. Dec. N:o 83 (1834) accord. to Lagerst. A. pellucida Kitz. Bac. p. 103 (1844). W. Sm. 
B. D. XV ft. 127.” Grun- Verh. 1862 p..1o4. ‘Guun. "T. R. MS. 1807 py 17g. Vo oyare perl 
Me beg.) i cos i aaa ee 

Fresh and slightly brackish water: Baltic (Gotland, Dannf. Tornea!), Sweden (Malaren, 
Vestergitland)! Finland! Belgium (V. H.), England (W. Sm.), Austria (Grun.), Switzerland (Brun.), 
Japan! 


Var. brasiliensis Cu. — L. 0,009; B. 0,01 mm. Forks 0,015 to 0,03 mm. ‘Transverse strize 
33, longitudinal 27 in 0,01 mm. — A. Lindheimert Grun. in Cl. M, D. Nio 298. 

Fresh water: Brazil! Ecuador! 

Var. Lindheimert Grun. (1862). — L. 0,15 to 0,16; B. 0,024 mm. Forks 0,036 mm. Terminal 
nodules short, rounded. Transverse strive 26, longitudinal 26 in 0,01 mm. — d. Lindheim. Grun. 


Verh. 1862 p. 150° Pi. XT Ni ee M.S. Oct ie hig bd. Oo stam: 

Fresh water: Texas (Grun.), Costa Rica (Grove). 

Var. imtermedia Grun. (1877). — L. 0,019 to 0,2; B. 0,013 to 0,015 mm. Forks 0,044 mm. 
Terminal nodules short rounded. Strize somewhat finer than in var. Lindheimeri. — Grun. T. R. 
Me SUA877 p. Vig. 

Fresh water: Oregon, fossil (Grun.). 

Var. oregonica Grun. (1877). — 0,33; B. 0,027 mm. Forks 0,063 mm. Terminal nodules 
elongated, linear. Striz as in var. Lindheimeri. — Grun. l. c. p. 179. 

Fresh water: Oregon, fossil (Grun.). . 


' See Grunows Monograph in Bot. Centralblatt 1880 N:o 47/4. 
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Var. maxima H. L. Smrru (1886). — L. 0,37; B. 0,04 mm. Forks 0,01 mm. Striz 32 in 
0,01 mm. — A. maxima Waker and Chase N. R. D. p: 2 Pl. IT f. 5. 
Fresh water: Oregon, fossil. 


Var. Truani V. H. — V. fusiform, acute. L. 0,26; B. 0,023 mm. Forks 0,006 mm. Terminal 
nodules elongated. Transverse and longitudinal striz 26 in 0,01 mm. — A. Lindheimeri var. Truant 


V. H. T. N:o 166... Truan D. Astur. Pl. II f. 34, 35 (according to De Toni), A. pell. var. Tr. 
Icon. n. Pl. VI f. 1. 

Fresh water: Spain! 

Var. recta Kirton (1884). — V. linear, with gently cuneate ends. L. 0,226; B. 0,019 mm. 
Forks 0,05 mm. Terminal nodules elongated. Strize 26 in 0,01 mm. -— Kirron J. Quekett M. C. 
(2) IL py 2hoPh. DWidits 

Marine: Japan (Kitton). 

Var. Schumannii Grun. (1877). — L. 0,18 to 0,02; B. 0,014 mm. Striz 16 in 0,01 mm. -— 
A. pellucida Scuum. Preuss. D. Il N. p. 53 Pl. If. 9. A. Schum. Grun. T. R. M. 8S. 1877 p. 180. 

Brackish water: Baltic (Schum.) 


4. A. Weissflogii Grun. (1877). — V. linear, with rounded ends. I. 0,19 to 0,25; B. 0,012 
to 0,013; Forks 0,06 to 0,o8 mm. Strize 25 in 0,01 mm. — Grun. T. R. M.S. 1877 p. 180 Pl. CXCV f. 14. 
Fresh water: Oregon, fossil (Grun.). 


5. A. hungarica Panv. (1889). — V. narrow fusiform, obtuse. L. 0,08 to 0,1; B. 0,014 mm. 
Forks a third as long as the valve. Striew 11 in 0,01 mm. — Berkeleya hung. Pant. Ii p. 55 
Pro rx 165. 

Marine: Hungary, fossil (Pant.). 

A similar form, but with a longitudinal line (?) on each side of the median line is Berkeleya 
neogradensis Pant. ILL Pl. XXXVI f. 508 (18983). 


6. A. Debyi Lrup. Forrm. (1892). — YV. gibbous in the middle and with very long and 
narrow protracted ends, of unequal length. L. 0,22; B. 0,o2 mm. Forks very elongated. Margin 
of the valve with coarse »pearls» (loculi?). Striz not seen. — Leup. Forrm. D. de la Malaisie 


p22 Pl. ih & 10: 

Marine: Sumatra (Leud. Fortm.). 

I have had no opportunity of examing this very curious diatom, which to judge from the 
figure seems to have a loculiferous marginal rim as in Mastogloia. 


Navicule Mesoleiz Cu. 


Valve symmetrical, linear to elliptical, with usually obtuse or rostrate ends. Axial area 
narrow or indistinct. Central area large, quadrate, or a transverse fascia, Strie usually fine, 
punctate and radiate throughout. Connecting zone not complex. 

This Section comprises a number of usually small forms, inhabiting fresh, rarely salt water. 
By N. Pupula and N. bacilliformis this section is closely connected with Navicule bacillares. 
There is also some relation between some species of this group and of the section Navicule punctate. 


Artificial key. 
1 pint consiiteted in, the middley «9 tyke mice Ria NY say ty aces N. binodis Exp. 
; — not — - SSP AE Ee ee eee 2: 
9 Fe 10 AVOULTU 2a ee, css ee ee Te CORE ea, es N. Szaboi Pant. 
j = ane OATS \OLMLESS eee ee Mee Pen ce FES MS sete Soa a 5) 
3 J Terminal nodules with lateral expansions ............2... N. Pupula Kirz. 
a. —- without — — 82 2d oe REL Aa ore 4, 
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4 { Central area reaching nearly to the margin \2). = AOE PERO ad oa Rh Nai ay 
i — — not more than half the breadth of the valve ........ a 
= [ Walve-trochiform: spice 6. ce gee 6 Se ee ee N. Lagerheimii Cu. 
ool —eellipticgh se cope eR Nt ne 6. 
6. { Central area with a single abil Atria SS eee ee 5's, iw Tae ker oy pale een PRE 
| aoe — without - A ite re Ud Me eed cll bot ot ss. who 8. 
J Isolated stria on one side only... .. 1... 2 . ew? f N. as Tamettiada Pant. 
— = | -=ypbothusides} |. eq.) ¢: ae 5 si ens a). wee « oN. ulvacka zB rReEL: 
8 { Stria 20, in Oj01, mm.) 9-9) +p +2) dae a wee ee N. obliqua Grre. 
ae 27 == re eor cee oi oe ee oo eo cece Lin aaiaana: RAni 
9. ace al area with a sfisit Pee Maem ie Sell bie ire ts ...... WN. mutica Kt1z. 
‘ — without — EE PUR REEL. HIS, EET ETOS | ROT Eee a 10. 
10. oe Gapitate.. sR ee ee me NV. “Héeflvidda GRUN. 
‘ Sa) i rer resis eG cua deta ad: 3sto «Se: itl: 
{tensth about 0,94 mm. orpmomne «=|. 4 -u- ne ae ee eae a bacilliformis Grun. 
Ae —>,; 05025, mm. & 4. ver leigse & faye eae LS ep ove ee oe Abe oracacceabanar 
tw Q.o14 to: 0:08 mm: vor-Jessi) 5 5 Sn eee nc eee 12! 
12. jue rostiate. 6% ch eye Geeks dele beyonce oe 13. 
‘ rounded iss 62g po. eee, Fae ee eee oa: co aetna pig ey cris; hy = 1h, 
13. { Valve ‘biconstricted, 0 us se ws) Oh ee ge GL ee el Seen meena ea meee 
PerE US! ‘pilipticalto Yandeolate sete’ 2. PRR TCs HEE) teres teeta ee PPE ete ee ee 14. 
14. { Strie distinct’. "  ) 5 -ao een oer ne LAUT a Mesa N. Kotschyi Grun. 
( — very delicate 0. a. 2 > PRES, a ee ee ore 
yp, | Valve centrally gibbous 2 ee ee N. Seminulum Gron. 
ih not HE oh) J BE Bae ee EBM SE 2 N. minima Grun. 
1. N. minima Gruw. (1880). — V. linear with broad rounded ends. L. 0,015; B. 0,0045 
mm. Central area small, quadrate. Strive 26 in 0,01 mm., more distant in the middle of the valve, 
radiate throughout. — N. minutissima Grun. Verh. 1860 p. 552 Pl. IV f. 2. N. minima Gruen. in 


V. H. Syn. p. 107 Pl. XIV f. 15, 16. N. Saugerri var. Grun. in V. H.S. f.16b. Synedra pusilla 
Kiirz. (according to Grun.). 

Fresh water: Belgium (V. H.). 

Var. atomoides Groun. (1880). — V. elliptical. L. 0,008; B. 0,004 mm. Striz 27 to 30 in 
0,o1 mm. — WN. atomoides Grun. in V. H. Syn. Pl. XIV f. 12—14. 

Fresh water: Belgium (V. H.). 


2. N. Seminulum Grun. (1860). — V. sublinear, gibbous in the middle, with broad, sub- 
truncate ends. L. 0,015; B. 0,004 mm. Central area quadrate, not very large. Striz 20 in 0,01 
mm., radiate throughout. — N. Seminulum Grun. Verh. 1860 p. 552 Pl. IV f. 3. Laesr. Spitsb. 
D. Pl. Ti f. 9. V. H. Syn. p. 107 Pl. XIV f. 8, 9. WN. Saugerri Desmaz in, Vo He Syn. fsa 

Fresh or slightly brackish water: Spitsbergen (Lagst.), Sweden (Bollnis in Helsingland, 
Koén in Bohuslin)! Belgium (V. H.), Japan! Greenland! 

Var. fragilarioides GRuN. (1880). — Striee somewhat coarser. — Grun. in V. H. Syn. f. 10. 


3. N. Rotwana Rasy. (1852). — V. elliptical with rounded ends. L. 0,013 to 0,024; B. 0,006 
to 0,oos mm. Central area large and broad, reaching near to the margin. Terminal fissures of 
the median line in contrary direction. Strie about 28 in 0,01 mm., radiate throughout. — Stawro- 
neis Roteana Rasu. Hevw. I p. 103 Pl. XIII f. 7 (1852). Grun. Verh. 1860 p. 565 Pl. VI f. 14. 
Stauron. minutissima Laest. Spetsb. D. p. 39 Pl. I f. 13 (1873). Stauron. ovalis Grea. M. J. 1V 
Pl. I f. 86 (1856). Stawron. Cohnii Brun D. des Alpes p. 91 Pl. TX f. 10 (1880). Navie. Roteana 
VJ. Syni Pl. RDV fl 7—19, 

Fresh water: Spitsbergen (Ldt), Sweden! Finland! Austrian alps (Grun.). 

Var. excentrica GRuN. (1880). — Median line somewhat excentric. — Grun. in V. H. Syn. 
XIV f. 20. 

Var. oblongella Grun. (1880). — Valve narrow elliptical. — Grun. in V. H. 8. XIV f. 21. 
Nav. oblongella Grun. Verh. 1860 p. 551 Pl. IV f. 4? 
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4, N. Haradaw Pant. (1893). — V. broadly elliptical, with broad, rounded ends. LL. 0,025; 
B. 0,018 mm. Axial area indistinct. Central area large, somewhat transverse, half as broad as 
the valve. Striz 20 in 0,01 mm. radiate throughout. — Panv. III Pl. VI f. 100. 

Habitat? »Sentenai» (Pant.). 


5. N. depressa Cr. (1891). — V. elliptical, with rostrate ends. L. 0,022; B. 0,009 mm. 
Surface of the valve depressed between the margin and the longitudinal and transverse area. 
Central area about '/, of the breadth of the valve. Striz 27 in 0,01 mm., more distant (about 24 
in 0,01 mm.) in the middle, slightly radiate, especially near the ends. — Cu. D. of Finl. p. 35 
Pei £4, 

Fresh water: Sweden, Areskutan in Jamtland! Wernamo, fossil! Finland (Imandrian Lap- 
land, Suomenniemi, fossil)! 


6. N. binodis Eus. (1840). — V. strongly constricted in the middle, with rostrate-capitate 
ends. L. 0,025; B. 0,oo8 mm. Axial area indistinct. Central area small. Striz about 380 in 0,01 
mm., sligthly radiate. — Ens. Ber. 1840 p. 18. W. Sm. B. D. I p. 53 Pl XVII f. 159. Gron. 
Verh. 1860 p. 551 Pl. II f. 42. Donk. B. D. p. 38 Pl. VI f. 3. V. H. Syn. p. 108, Suppl. Pl. B. f. 33. 
Fresh water: England (Sm.), Belgium (V. H.), Switzerland! Japan! 


7. N. (Dickieia) ulvacea Berk. (1844). — V. linear-elliptical, with rounded ends. L. 0,025 
to 0,035; B. 0,008 to 0,o12 mm. Axial area indistinct. Central area a narrow, transverse fascia 
furcate at the margin. Striz 16 in 0,01 mm., slightly radiate at the ends. Frustules in leaf-like, 
flat and stipitate gelatinous mass, in length about 1 to 5 em. — Dickieia ulv. Berxu. in Kiitz. 
Badep5119., Nis. Syn. Pl. XV1.f. 10. 

Marine: Scotland (Dickie), Ireland (O’Meara), Balearic Islands! 


8. N. asymmetrica Panr. (1893). — V. narrow elliptical, obtuse. L. 0,025; B. 0,01 mm. 
Central area a broad fascia, reaching the margins, where is, unilaterally, in the middle of the area 
a single stria. Striz radiate, 19 in 0,01 mm. — Pant. III Pl. VII f. 110. 

Habitat? »Sentenai» (Pant.). 


9. N. mutica Kiirz (1844). — V. of variable shape, elliptic-lanceolate, frequently with un- 
dulated margins. L. 0,013 to 0,033; B. 0,007 to 0,011 mm. Axial area narrow. Central area 
large, transversely dilated, with an isolated punctum on one side of the central nodule. Striz 18 
to 20 in 0,01 mm. radiate at the ends, distinctly punctate. A few of the median strive shorter 
than the rest. — Kt1z Bac. p. 93 Pl. III f. 32 (according to Arnott). Grun. A. D. p. 40. 

Forma Cohnii Husk (1860). — V. elliptic-lanceolate, with rounded ends. — Stauron. Cohnii 
Hise Beitr. p. 83. N. mutica v. Coh. V. H. Syn. p. 95 Pl. X f. 17. Stauron. polymorpha Laasv. 
Spry. Dy. poo Pl. 1 Tf. 't2: 

Brackish water: Spitsbergen! Belgiuin (V. H.), Bengal! Daintree River, Australia! Lost 
Spring Ranch, Calif.! 

Forma Géppertiana Buriscu (1861). — V. lanceolate. — Stawroneis Semen Enz. M. G. XXXVIII 
A 20 f. 1 (1854)? Stauron. Géppertiana Buirtsch Rabh. A. E. N:o 1183 (1861). Nav. mutica 
Grun. Verh. 1860 p. 538 Pl. V f. 16. Stawron. Cohnii Scuum. Tatra p. 78 Pl. IV f. 61. WN. mut. 
v. Goppertiana V. H. Syn. p. 95 Pl. X f. 18, 19. 

Fresh or brackish water: Belgium (V. H.), Nova Scotia! West Indies! Ecuador! 

Forma producta Grun. (1880). — V. lanceolate, with broad, truncate ends. — Grun. A. D. p. 41. 

Forma ventricosa Kitz (1844). — V. inflated, with capitate ends. L. 0,016 to 0,022; B. 0,06 
to 0,08 mm. Striz 17 in 0,01 mm. — Stauron. ventric. Kitz Bac. p. 105 Pl. XXX f. 27. Gree. 
Mo Eve Bl? Pf) t0"(1856). Nav. (St) vent. VES Syn: p96 Pl TV. ‘1'b. 

Brackish water: Argentina! 
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Var. Peguana Grun. (1879). — V. lanceolate, slightly triundulate with subacute ends. L. 
0,04; B. 0o1 mm. Striz in the middle 15 at the ends 20 in 0,01 mm. —- Grun. Cl. M. D. Nio 188. 

Brackish water: Bengal! 

Var. Legumen Cu. — VY. linear, triundulate, with cuneate, acute ends. L. 0,035; B. 0,009 
mm. Striz 21 in 0,01 mm. 

Fresh water: Surinam! 

Forma undulata Hitse (1860). — V. with three to four undulations on the margins. — 
Stauroneis undulata Hinse Beitr. p. 83. Nav. mutica v. undulata Grun. A. D. p. 41. V. H. Syn. 
p95) PLEX Ei 200: 

Brackish water: South Africa! Ecuador! 

N. mutica is a very variable species, having the appearance of a Stauroneis, under a low 
power. All varieties have the unilateral isolated punctum in the area. 


10. N. Kotschyii Groun. (1860). — V. lanceolate, rostrate, with obtuse ends. lL. 0,0136 to 
0,022; B. 0,0054 to O,oo6s mm. Axial area narrow. Central area large transversely dilated, without 
an isolated punctum. Strive 19 to 23 in 0,01 mm., closer near the ends, radiate, distinctly punctate. 
— Grun. Verh. 1860 p. 538 Pl. IV f. 12. A. D. p. 41. Nav. Kotschyana V. H. Syn. Pl. X f. 22. 
Fresh water, hot springs: Buda-Pest! 


11. N. Heufleriana Grun. — V. inflated, with large capitate and flattened ends. LL. 0,0244 
to 0,032; B. 0,008 to 0,oo9 mm. Axial area indistinct. Central area large, almost quadrate, with- 
out an isolated punctum. Striz 16 in 0,01 mm. — Stauron. Heufleriana Grun. Verh. 1863 p. 155 


Pl..IYV f, 10.,,Sé. Heuflers. V.. H. Syn..Pl. LV. £4, a. 

Fresh water: Tyrol (Grun.). 

This form is very nearly connected with N. mutica var. ventricosa, almost only difference 
being absence of an isolated punctum in the central area. 


12. N. nivalis Eup. (1854). — V. with triundulate margins and rostrate-truncate ends. 
L. 0,0122 to 0,018; B. O,oo54 mm. Axial area indistinct, central area large, rounded-quadrate, 
without an isolated punctum. Strize 18 to 19 in 0,01 mm. radiate to the ends and composed of 
distinct puncta, 18 to 24 in 0,01 mm. — Ens. M. G. XXXIII B. a f. 5. N. quinquenodis Grun. 
Verh. 1860 p. 522 Pl. III f. 33. Verh. 1863 p. 149 Pl. IV f. 9. Cx. D. of Finland p. 33 Pl. II 
£5.’ INS undosa Donk BD! ps 87 PIWE i! sis) 

Fresh water: Sweden (Upsala)! Finland! Belgium (V. H.), Briinn (Grun.), Blue Mountains, 
Austraha! 


13. N. obliqua Grea. (1856). — V. broad, elliptic-lanceolate. L. 0,04; B. 0,016 mm. Median 
line slightly sigmoid, with the ends in contrary directions. Axial area very narrow or indistinct; 
central area a broad transverse fascia, almost reaching to the margin, where it becomes somewhat 
wider. Striw 21 in O,o1 mm., in the middle a little more distant, almost parallel, distinctly 
punctate; puncta about 21 in 0,01 mm., arranged in somewhat undulating longitudinal rows. — 
Stauroneis obliqua Grea. M. J. IV p. 11 Pl. I f..35. WN. obl. Icon. n. Pl. V f. 26. 

Fresh water: Scotland (Loch Leven) Greg., Engl. Windermere, Grove Coll.! Sweden, bottom- 
mud from Vettern! 

Grecory’s figure shews no structure and a decided sigmoid bent of the median line. The 
above description is from a specimen in Groves collection, which perfectly agrees with the descrip- 
tion of Gregory. On original specimens from Loch Leven in Deby’s collection I could not distinctly 
see the sigmoid flexure of the median line. Neither could I find the median line sigmoid on 
specimens from Abo (Diat. of Finl. p. 34 Pl. III f. 1), Oregon and the mouth of the Jenissey. Having 
had no opportunity of reexamining these specimens I am unable to state whether I am guilty of 
a mistake on this point, or these forms represent a variety with straight median line. In all cases 
the above description refers to a specimen, doubtless identical with Stauroneis obliqua Grxa. 
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14. N. Szaboi Panr. (1889). — V. linear elliptical, with rounded ends. L. 0,123; B. 0,029 
mm. Central area large, dilated outwards. Strive 12 in 0,01 mm. parallel, convergent at the ends, 
punctate, puncta forming longitudinal rows. — Panv. II p. 54 Pl. VI f. 120. 

Brackish water: Hungary fossil (Pant.). 

This species is unknown to me and I have placed it with some hesitation in this section 
as it seems to be most nearly related to N. obliqua. 


15. N. Lagerheimii Ci. N. Sp. — V. rhomboid, very dilated in the middle, with truncate 
ends. L. 0,027 to 0,033; B. 0,013 to 0,014 mm. Axial area very narrow; central area a broad 
transverse fascia, reaching nearly to the margin, without an isolated punctum. Strive 18 in 0,01 
mm., radiate at the ends, coarsely punctate; puncta about 16 in 0,01 mm. 

Fresh water (moist rocks): Ecuador, Pichincha! 

This species has the outline of Anomoconeis Follis and is remarkable for its large central 
area. The central nodule seems to be stauroid. 


16. N. bacilliformis Grun. (1880). — V. linear, with broad, rounded ends, frequently some- 
what gibbous in the middle and at the ends. L. 0,032 to 0,045; B. 0,009 to 0,o1 mm. Central area 
rectangular, half as broad as the valve. Striz 12 to 15 in 0,01 mm. at the middle, 20 to 22 in 
0,01 mm. at the ends, where they are radiate and curved. — Grun. A. D. p. 44 Pl. Il f. 51. 
Weed Se ele rn tk Pawn, Lie Pl: UI £. 49: 

Fresh water: Norway, Dovre (Grun.), Finland! Austrahan Alps (Riewa Lagoons)! Ecuador! 


17. N. Pupula Kirz. (1844). — V. linear, frequently gibbous in the middle, with broad, 
rounded or subtruncate ends. L. 0,022 to 0,037; B. 0,007 to 0,oo9 mm. Terminal nodules with 
two lateral expansions. Central area about '/, as broad as the valve, quadrate. Strie 13 to 15 
jn 0,01 mm. at the middle, 22 to 23 in 0,01 mm. at the ends, radiate at the ends, very finely 
punctate. — Kurz. Bac. p. 93 Pl. XXX f. 40. N. Pup. var. genuina Grun. A. D. p. 45 Pl. II 
f. 53. V. H. Syn. p. 106 Pl. XIII f. 15, 16. Stauroneis Wittrocku Lor. Spitsb. D. p. 38 Pl. II 
f. 15 (1873) (perhaps N. bacilliformis). Stawroneis tatrica Gurwinsky Mat. fl. Galicyi 1890 p. 24 
Pl. I f. 20 (perhaps N. bacilliformis)? Schizostawron? tatric. De Tont Notarisia 1890 p. 196. 

Fresh water: Spitzbergen! Sweden! Finland! Norway! Belgium! England! Bengal! Austra- 
han Alps! Japan! New Zealand! Sandwich Islands! South Africa! Greenland! Kansas! Argentina! 
Ecuador! 

Var. rectangularis Grea. (1854). — V. linear with broad, subrostrate ends. — Stauwroneis 
rectangularis Gree. M. J. I] Pl. IV f. 17. WN. Pup. v. rect. Grun. A. D. p. 45. 

Fresh water: Scotland (Greg.). 

Var. bacillaroides Gren. (1880). — V. linear with rounded ends. — Grun. A. D. p. 45. 


Navicule Entoleiz Ct. 


Valve symmetrical, linear-lanceolate or fusiform to elliptical, rarely constricted. Median 
line with somewhat distant central pores. Axial and central areas combined in a more or less 
broad, lanceolate space. Strie fine, finely punctate, radiate at the ends. Connecting zone not 
complex. 

This section comprises forms in some respects intermediate between those of the sections Nav. 
microstigmatice and Nav. levistriate. Some of them appear to be related to the Nav. fusiformes, 
but differ in the more distant central pores and in the axial area. 

The species of this section partly inhabit fresh, and partly salt water. Some of the small 
fresh-water species usually grow in filaments, and are then called Diadesmis. 
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1. N. contenta Grun. (1880). — V. linear, gibbous in the middle, with broad capitate ends. 
L. 0,007 to 0,01; B. 0,002 to 0,oo25 mm. Axial area narrow, linear, slightly dilated in the middle. 
Strie almost parallel 36 in 0,01 mm. — UN. trinodis V. H. Syn. Pl. XIV f. 31 a. NN. contenta 
Grun. in V. H. Syn. p. 109. 

Fresh water (on moist rocks and mosses): Sweden (Trollhattan)! Finland (Abo)! Belgium 
(V. H.), Salzburg! Amsterdam Island! 

Var. biceps Arnorr Ms. — V. not gibbous in the middle. — Diadesmis biceps ARNoTT (accor- 
ding to Grun.). Nav. trinodis var. biceps V. H. Syn. XIV f. 31 b. 

Fresh water: Belgium (V. H.), Ecuador! 


2. N. (Diadesmis) Flotowii Grun. (1880). — V. narrow, lanceolate, with broad, obtuse 


ends. L. 0,015; B. 0,004 mm. Area narrow, lanceolate. Striz radiate, 35 in 0,01 mm. — GRUN. 
V. H. Syn. p. 109 Pl. XIV f. 41. 


Fresh water: Belgium (V. H.), France (V. H. T.). 
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3. N. perpusilla Grun. (1860). — V. subelliptical, gibbous in the middle and with broad, 
subtruncate ends. L. 0,012; B. 0,004 to 0,005 mm. Area lanceolate, narrow. Strize about 30 in 
0,01 mm., radiate throughout. — Grun. Verh. 1860 p. 552 PIL IVf.7. V.H. Syn. Pl. XIV f. 22, 28. 

Fresh water (on moist rocks, earth ete.): Scotland (Aberdeen)! Sweden (Taberg in Smaland)! 
Finland (Lapland to Abo)! Arctic America! 


4. N. (Diadesmis) confervacea Kirz (1844). — V. thick, lanceolate, obtuse. L. 0,02; B. 
0,005 to 0,oo7 mm. Area lanceolate. Strive 20 to 22 in 0,01 mm. radiate throughout, finely 
punctate. Frustules cohering in long bands. — Kitz Bac. p. 109 Pl. XXX f. 8. Grun. Novara 
pea eiatiet. 192 Ne Diad.)rconf. V.E. Syn. XIV f. 36. 

Fresh water, tropics: Jamaica! Rio Janeiro! Marquesas Island! Sandwich Islands! 

Var. peregrina W. Sm. (1861). — V. elliptical. L. 0,012 to 0,015; B. 0,006 to 0,0065 mm. 
Strie 22 in 0,01 mm. —- Diadesmis peregrina Pritcu Inf. p. 923. Grun. Novara Pl. I f. 20. 
Nav. confervacea var. peregrina, et hungarica Grun. in V. H. Syn. Pl. XIV f. 87, 388. 

Fresh water: Rangoon! Australian Alps (Riewa Lagoon)! Tahiti (Grun.), Jamaica! Ecuador! 


5. N. Seutum (Scuum.?) V. H. (1880). — V. narrow elliptical, with rounded ends. L. 0,03; 
B. 0,01 mm. Area narrow, lanceolate, dilated around the central nodule. Strive 16 in 0,01 mm., 
very slightly radiate, finely punctate. — Scuum. Pr. D. p. 188 f. 45 (1862)? V. H. Syn. p. 98 
IP}. Xobots le 

Fresh water: Belgium (V. H_). 

N. Scutum V. H. and N. infirma Grun. are, as far as I may judge from the descriptions 
and the figures, closely akin, the only difference being that the strize of the former are less radiate. 
The Nav. Scutum Scuum. from the Kénigsberg deposit has about the same size, and 14 strie in 
0,01 mm., but no area, so it seems doubtful whether it be the same species as Van Heurck’s. The 
Nav. Scutum Scuem. is perhaps a form of Cocconeis Placentula. Another small form of about the 
same outline and size and with 15 parallel striz in 0,01 mm., but without area is Nav. ignobilis 
Pant. (II p. 48 Pl. XXV f. 367, 1889) from the brackish strata of Kavna, Hungary. A similar 
form is N. debilis Panr. Ill Pl. VI f. 98. Having had no opportunity of examining these forms I 
am unable to decide whether or not they are identical. 


6. N. infirma Grun. (1882) — V. linear elliptical, with rounded ends. L. 0,02; B. 0,007 mm. 
Area narrow, lanceolate. Striz 13 (middle) to 17 (ends) in 0,01 mm. radiate throughout and finely 
punctate. — Grun. Foss. D. Oster. Ung. p. 146 Pl. XXX f. 52. 

Fresh water: Hungary fossil (Dubravica Grun.). 

7. N. inornata Grun. (1880). — V. fusiform, convex. LL. 0,05 to 0,09; B.0,oss mm. Median 
line with approximate central pores. Area narrow, lanceolate. Striz 19 to 21 in 0,01 mm. at the 
middle, 23 to 24 in 0,01 mm. at the ends, almost parallel. — Grun. A. D. p. 46 PI. III f. 56. 
N, Acus Cn. A.D. p. 14 Pl. Wl £..55. N. Hahni Petry Cape ‘Horn»D. pi 1240Pl. Xf: LY (1888). 
N. fiiformis Panr. III Pl. XXXIX f. 538 (1893)? 

Marine: Finmark! Bohuslin! Mediterranean (Pithuisian Island)! [le de Brehat, Manche! 
Cape Horn! 

N. mornata seems to have a longitudinal line crossing the strize, but this line is an optical 
illusion, arrising from the convexity of the valve. This species forms a passage from this group 
to the section N. fusiformes, which has no distinct area, parallel striee, and very approximate 
central pores. 


8. N. fusoides Gruy. (1880). — V. narrow, linear-lanceolate, with more or less obtuse ends. 
L. 0,05 to 0,12; B. 0,007 to 0,o12 mm. Axial area narrow. Striz 21 to 25 in 0,01 mm. slightly 
radiate, crossed by two longitudinal lines. — N. subula Grun. Verh. 1860 p. 548 Pl. III f. 24. 


N. fusoides Grun. A. D, p. 46. 
Marine: Bohuslan (Grun.), Mediterranean Sea (Grun.). 
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I have not seen this species, which according to Grunow resembles N. inornata. The two 
distinct longitudinal lines seem to indicate that \. fwsoides is a Caloneis. 


9. N. Foliola Brun a. Tremp. (1889). — V. narrow-lanceolate, subacute. L. 0,08 to 0,13 
B. 0,015 to 0,017 mm. Central pores of the median line distant.. Striation fine, most visible near 
the margin. — Brun a. Temp. D. f. du Japon p. 43 Pl. VII f. 15. 

Marine: Japan, fossil (Brun a. Temp.). 

I have not seen this species, which is not sufficiently figured and described to acertain its 
proper place. 


10. N. monmouthiana Grun. (1880). — V. fusiform. L. 0,062 to 0,09; B. 0,011 to 0,022 
mm. Median line with somewhat distant central pores and small comma-like terminal fissures 
turned in the same direction. Area linear. Strive 16 (middle) to 20 (ends) in 0,01 mm., almost 
parallel in the middle, radiate at the ends. — Grun. A. D. p. 46. Icon. n. Pl. V f. 20. 

Fresh water: N. America fossil (Cherryfield, Monmouth)! 


11. N. Baumlerii Panr. (1886). — YV. elliptic-lanceolate, with obtuse ends. L. 0,096 to 
0,11; B. 0,018 mm. Area narrow, linear-lanceolate. Strive 9 in 0,01 mm. almost parallel in the 
middle, radiate at the ends, coarsely punctate; puncta 13 in 0,01 mm., forming longitudinal un- 
dulating rows. — Pant. I p. 22 Pl. XII f. 108; II Pl. XXIII f. 347. 

Marine: Hungary, fossil (Pant.). 

Var. interrupta Pant. (1886). — Strive 12 to 14 in 0,01 mm. crossed by a marginal line. — 
PANGS De. tna 

Marine: Hungary, fossil (Pant.). 

I have not seen this species, which I have provisionally placed in this section. It is perhaps 
akin to Nav. rhombica. The terminal fissures seem, according to the fig. 103 in Pantoeseks work, 
to be turned in contrary directions. 


12. N. occidentalis Cir. N. Sp. — V. lanceolate, with slightly protracted ends. L. 0,04 to 
0,045; B. 0.015 to 0,o2 mm. Axial area moderately broad somewhat dilated in the middle. Stricze 
13 in 0,01 mm. radiate throughout coarsely punctate; puncta about 16 in 0,01 mm. 

Fresh water: Pitt River (Oregon), fossil (Grove Coll.)! 

This species has some resemblance to N. lacustris, from which it differs by its much 
broader area. 


13. N. semitecta A. S. (1874). — V. lanceolate. LL. 0,042; B. 0,013 mm. Area lanceolate, 
broad. Strive 10 in 0,01 mm., slightly radiate throughout, coarsely punctate. — A. S. Atl. Probe- 
tafel f. 11. 

Marine: Campeachy Bay (Atl). 


I do not know this species, which may perhaps be a Mastogloia. 


14. Navicula Tota Ci. N. Sp. — V. elliptic-lanceolate, gradually tapering from the middle 
to the subacute ends. L. 0,1; B. 0,021 mm. Median line with somewhat distant central pores and 
small terminal fissures. Axial area broad, lanceolate. Stria 13,5 (middle) to 16 (ends) in 0,01 
mm., slightly radiate throughout, of equal length in the middle, distinctly punctate; puncta 16 in 
0,01 mm. arranged in regular, longitudinal rows. — Pl. V. f. 22. 


Marine: Madagascar (Van Heurck Coll.)! 


15. N. Kappa Cu. N. Sp. — V. narrow lanceolate, with elevated, acute ends. L. 0,17; 
B. 0,028 mm. Median line with transversely dilated median pores and elongated terminal fissures, 
turned in the same direction. Area narrow near the ends of the valve, gradually widened towards 
the middle. Striw 16 in 0,01 mm., not closer near the ends, of equal length and slightly radiate 
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in the middle, transverse at the ends, punctate, puncta, 14 in 0,01 mm. forming undulating, longi- 
tudinal rows. — Pl. V f. 21. 
Marine: Oamaru, New Zealand, fossil! 


16. N. definita Grove a. Sturt (1887). — V. elliptic-lanceolate. Ends obtuse and with 
short diaphragms. L. 0,15; B. 0,o4 mm. Median line with the terminal fissures in contrary 
directions. Area linear-lanceolate, broad, Strive 18 in 0,01 mm., not closer near the ends, punctate; 
puncta, 17 in 0,01 mm., forming longitudinal undulating rows. — Grove a. Srurr Q. M. Cl. III 
fe co Bl. Vil fidlil 

Marine: Oamaru, New Zealand, fossil! 

Var. intermedia Cu. — VY. subelliptical, with rounded ends. L. 0,09; B. 0,028 mm. Striz 
18 in 0,01 mm., crossed near the margin by a line. — Pl. V f. 24, 25. 

Marine: Oamaru, New Zealand fossil (Tempeére)! 

The var. intermedia is a form connecting N. fallax with A. definita. 


17. N. fallax Ci. N. Sp. — V. elliptic-lanceolate, with rounded ends. L. 0,085; B. 0,032 
mm. Median line with the terminal fissures in contrary direction. Area very broad, lanceolate. 
Strie 20 in 0,01 mm., radiate throughout, punctate; puncta about 23 in 0,01 mm. The strize 
seem to be crossed near the margin by a fine line. — Pl. V f. 27. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 

This interesting species seems at the first view to be Nav. nebulosa, having the outline and 
marginal striate band of the latter, but a closer inspection shews that it is entirely different, 
having no rows of striz along the median line. In fact it is nearly akin to N. definita. 


18. N. Hochstetteri Grun. (1863). — V. elliptical with broad, rounded ends. IL. 0,027 to 
0,057; B. O,o19 to 0,032 mm. Area broad, subrhomboidal. Strizv 15 (middle) to 20 (end) in 0,01 
mm. radiate throughout, in the middle alternately longer and shorter, distinctly punctate; puncta 
about 17 in 0,01 mm., and close to the area uniting into short lines. — Grun. Verh. 1863 p. 153 
Be eia2, Novara p. 19) -A.-S. Atl: VIL f; 538—55. 

Marine: Nicobar Island (Grun.), Java! Carpentaria Bay (Atl.), California (Su Pedro, fossil, 
Kinker Coll.)! Cape Horn (Petit), Brazil (At1.). 

Var. placita Grove a. Sturt (1887). — L. 0,045; B. 0,025 mm. Strize 14 (middle) to 19 
(ends) in 0,01 mm., a few only in the middle being shorter than the others, punctate; puncta 14 
in 0,01 mm. — N. placita Grove a. Sturt Q. M. Cl. IIT p. 133 Pl. X f. 14. 

Marine: Oamaru, New Zealand, fossil! 

As Grunow has already remarked there is no specific distinction between N. placita and 
N. Hochstetteri. Nearly akin to N. Hochstettert is N. Beta, which differs only by its less coarsely 
punctate strie. 


19. N. Beta Cu. N. Sp. — V. elliptical, with broad rounded ends. IL. 0,043; B. 0,025 mm. 
Median line with the terminal fissures in the same direction. Area broad, lanceolate. Strive 13 
(middle) to 17 (ends) in 0,01 mm. radiate at the ends, in the middle alternately longer and shorter, 
finely punctate; puncta about 26 in 0,o1.mm. — PI. V f. 30. 

Marine: Japan (Tempére)! 


20. N. polygibba Pan. (1893). — V. lanceolate subapiculate, ends; margins with four 
undulations. L. 0,055; B. 0,025 mm. Axial area narrow, not dilated in the middle. Striz 
radiate throughout, 16 in 0,01 mm. punctate; puncta 16 in 0,01 mm. — Panv. IIT Pl. V f. 85. 

Habitat:? Kayna-Bremia, Hungary, fossil. 

Unknown to the author. It has a considerable likeness to N. mutica var. undulata. 


21. N. moesarensis Pant. (1893). — V. broad, elliptic-lanceolate, rostrate. L. 0,053; B. 
0,026 mm. Axial area narrow, dilated towards the middle, where it expands into a somewhat trans- 
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verse central area. Strive 9 in 0,01 mm., radiate throughout, coarsely punctate; puncta 12 in 0,01 
mm. — Pant. IJ] Pl. XXIII f. 340. 

Habitat:? Moesar. (Pant.). 

This form resembles N. amphibola or N. Placentula. Unknown to the author. 


Navicule Bacillares Cr. 


Valve linear to elliptical, usually with broad and rounded ends. Median line straight, en 
closed by siliceous thickenings. Terminal nodules incrassate. Axial area usually narrow or in- 
distinct; central area very small. Structure: fine transverse striz, more distant in the middle than 
elsewhere, slightly radiate throughout and curved, very finely punctate. Connecting zone simple. 

This section comprises forms, which are nearly akin to the N. mesoleiw, and it would perhaps 
be more natural to include in this group NV. Pupula and N. bacilliformis, which are closely con- 
nected with NV. Pseudobacillum. On the other hand, the nature of the strizw, which are more 
distant in the middle, indicates a relationship to the section N. decipientes. In the section Bacillares 
I have included a form, which in some respects is aberrant from the rest, viz. V. americana, which 
has a broad, axial area and almost equidistant striz. Nevertheless, this form is connected by N, 
Lambda with N. Bacillum, and I think it better to place it in this group rather than in the 
section N. mesolece, with which it has still less affinity, or to form a separate group for this single 
species as VAN Heurck has done in his synopsis. 


Artificial key. 
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1. N. americana Ens. (1843). — V. broad, linear, with rounded ends. IL. 0,055 to 0,13 


B. O,o14 to 0,017 mm. Central nodule strong, with one or two pore-like puncta. Axial and 
central areas uniting in a very broad space, somewhat dilated in the middle. Striz 16 in 0,01 mm., 
of equal length, parallel in the middle, radiate in the ends. — Ens. Am. p. 129 M. G. II: 9, f. 16. 
V. H. Syn. p. 105 Pl XII f. 37. MN. am. var. bacillaris Hiri. a. Pérae. D. d'Auvergne p. 116 
Pl. IV f. 13. N. am. var. minor Hirip. a. Praag. |. c. f. 12 (1898). P 

Fresh water: Sweden (Lake Rosslingen in Calmar lin)! Finland (Abo)! Belgium (V. H.), 
Australian Alps (Riewa Lagoons)! America (Crane Pond, Boxford, Mass. ete.)! 

This species is very characteristic and not to be mistaken for any other. It is widely 
distributed, but seems to be rare everywhere. 


2, N. Lambda Ci. N. Sp. — V. linear slightly constricted in the middle, with broad, — 


rounded ends. I. 0,05 to 0,1; B. 0,016 mm. Terminal fissures straight in the thick nodules. Axial 

area narrow but distinct, linear; central area small orbicular. Striz 13 (middle) to 20 (ends) in 

0,o1 mm. divergent in the middle, parallel at the ends, distinctly but finely punctate. — Pl. V f. 19. 
Fresh water: Demerara River! . 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 26. Nn:o 2. 137 


3. N. Rioje Cr. (1881). — V. elliptical, with rounded ends. L. 0,06 to 0,07; B. 0,023 
to 0,024 mm. Median line in a thick silicious rib, combining the large central nodule with 
the thick terminal nodules. Terminal fissures slightly curved. Axial and central area united 
jn a linear space very slightly dilated in the middle. Strive 17 (middle) to 19 (ends) in 0,01 mm., 
radiate throughout, indistinctly punctate, crossed by a shallow. longitudinal depression. — Cu. D. 
fr. Grénl. and Argentina p. 12 Pl. XVI f. 2. 

Fresh water: Argentina (Sierra Famatina)! 


4. N. Bacillum Ene. (1843). — V. linear with rounded ends. IL. 0,035 to 0,055; B. 0,01 to 
0,015 mm. Median line in a thick siliceous rib. Axial area narrow slightly enlarged around the 
central nodule and expanded at the ends on each side to the full width of the valve. Strie 14 
(middle) to 20 (ends) very slightly radiate. — Ens. Am. PI. IV: 5, f. 8. Grun. A. D. p. 44 Pl. II 
f. 50. V. H. Syn. p. 105 Pl. XIII f. 8. Strése Kliecken f. 8. N. levissima Donx. B. D. p. 28 
BIA of. 12: 1871? 

Fresh water: Sweden (Skane)! Finland! Siberia, Mouth of Jenissey (Grun.), North Australia! 
New Zealand! 

Var.? mexicana Grun. (1880). — V. gibbous in the middle. L. 0,05; B. 0,01 mm. Terminal 
nodules larger; area abruptly dilated around the central nodule. Strize 18 in 0,01 mm., closer at 
the ends, in the middle frequently alternately longer and shorter. — Grun. A. D. p. 44. 

Fresh water: Mexico, fossil (Grun.). 

Var. Gregoryana GruN. (1880). — V. slightly constricted in the middle. — N. Bacillum 
Gree. M. J. IV, Pl. I f. 4 (1856). WN. bac. var. Greg. Grun. A. D. p. 44. 

Fresh water: Loch Leven, Scotland Greg. 

Var. minor V. H. (1885). — V. half as large as the typical form. Strive 16 (middle) to 20 
(ends) in 0,01 mm. — V. H: Syn. p. 105 Pl. XIII f. 10. 

Fresh water: Belgium (V. H.). 

Var. lepida Grea. (1856). — V. elliptical with rounded ends. L. 0,02 to 0,025; B. 0,01 mm. 
Axial area indistinct, central small. Strize 17 (middle) to 26 (ends) in 0,01 mm., slightly radiate 
throughout. — N. lepida Greco. M. J. IV Pl. I f. 25. V. H. Syn. Pl. XIII f. 12. Icon. n. Pl. V f. 14. 

Fresh water: Sweden (Hernésand foss.)! Finland (Abo)! Scotland (V. H. T.). Argentina 
(Sierra Famatina)! 


5. N. trinotata Pant. (1893). — V. linear, with broad, rounded ends. I. 0,056; B. 0,014 
mm. Axial area narrow, slightly dilated in the middle, where is an unilateral stigma. Near the 
ends of the median lines is also an elongated stigma, placed on contrary sides of the median line. 
Strize 21, somewhat radiate in the middle, else parallel. — Panv. III Pl. IX f. 152. 

Habitat? »Képecz» (Pant.). 


6. N. Pseudo-bacillum Grun. (1880). — V. linear-elliptical, with rounded ends. L. 0,035 
to 0,045; B. 0,01 to 0,015 mm. Terminal nodules with two lateral expansions. Axial area narrow, 
central area small, rounded. Strive in the middle 13 (Grun. 21 V. H.) in 0,01 mm. at the ends 20 
(Grun. 24 V. H.) in 0,01 mm.; radiate throughout, very finely punctate. — N. levissima Kitz. 
Bac. p. 96 Pl. XXI f. 14 (1844)? V. H. Syn. Pl. XIII f. 13? N. leptogongyla Ens. p. p.? according 
to Grun. N. Granum Scuum. P. D. Il N. p. 58 Pl. Il f. 46? according to Grun. WN. levissima 
and N. Pseudo-bac. Grux. A. D. p. 45 Pl. Il f. 52 1880. N. Pseudo-bac. V. H. Syn. p. 106 PI. 
XIII f. 9. N. Bacillum var. 8 Strése Kliecken f. 9? 

Fresh water: Sweden (Boras)! Finland! Belgium (VY. H.), Java, foss.! Japan! New Zealand! 
Australian Alps! Canada, foss.! 

This species described and figured by Grunow in A. D. was at first believed by him to be 
N. levissima Kiivz. But as this name may denote some form of N. Silicula GruNnow proposed the 
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name V. Pseudobacillum. The same form has been since figured in V. H. Syn. f. 9, but on the 
same plate Grunow figures (f. 13) a smaller form as N. l@vissima Kitz. In this, somewhat obscure 
figure, the lateral extensions of the terminal nodules are not visible, and it seems uncertain whether 
it may be a variety of N. Pseudobacillum or of N. Bacillum or perhaps N. subhamulata. 


7. N. subhamulata Grun. (1885). — V. linear, slightly gibbous in the middle, with broad, 
rounded ends. . 0,02; B. 0,005 mm. Terminal nodules not laterally extended. Terminal fissures 
comma-like. Axial area indistinct, central very small. Striz about 26 in 0,01 mm. slightly radiate 
throughout. Frustule with triundulated margins. — Grun. in V. H. Syn. p. 106 Pl XIII f. 14. 

Fresh water: Belgium (V. H.). 


Naviculz Decipientes Grun. (1880). 

Valve lanceolate to linear, with subacute to truncate, frequently rostrate or capitate, ends. 
Axial and central areas small or indistinct. Terminal nodules not very thick. Central nodule 
frequently transversely dilated. Structure: finely punctate strie, slightly radiate or almost pa- 
rallel, more distant in the middle, than at the ends. Connecting zone not complex. 

This group is nearly akin to the Nav. bacillares, which differ in the incrassate terminal 
nodules, and also to Nav. microstigmatice. Some few forms are slightly asymmetrical and have 
for this reason been considered as Cymbelle, but they are, no doubt, more closely allied to the 
symmetrical forms of this section. On the other hand some Cymbelle (as C. @qualis) appear 
to be related to species of this group. 


Artificial key. 
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1. N. Semen Ene. (1843). — V. elliptic-lanceolate, with broad, almost truncate, frequently 


shehtly rostrate, ends. L. 0,05 to 0,09; B. 0,023 to 0,o29 mm. Median line flexuose. Axial area 
narrow, linear; central area small, orbicular. Strize in the middle 8 in 0,01 mm., of equal length, 
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radiate; terminal strive 13 in 0,01 mm., slightly convergent; all finely punctate. — Ens. Am. I: 2, 
A AG eee le fiedllite WeeSMo Bi Dial pod0»Ple XVIe-fo 141: Donx. B. Dy p21 Pl: II 
f. 8 A. S. Atl LXXII f. 1. Grun. Franz Josephs Land D. p. 99 (47) Pl. I f. 384. Amphiprora 
navicularis Kus. Mier. G. III: 1, f. 10, 11. 

Fresh water: Franz Josephs Land (Grun.), Sweden (Lule Lappmark living, common in post- 
glacial, lacustrine deposits)! Finland, foss.! England (Hull) Donk., Germany, Harz (Atl.); Bohemia, 
Eger fossil! North America: common in diatomaceous earths (Nova Scotia, Canada West, Wash- 
ington territory ete.)! 

What Nay. Semen of EHRENBERG may denote is impossible to decide, as the figures published 
by Enrensere cannot be recognized. The figure in W. Smrru Brit. Diat. is not good, but leaves 
little doubt that the author meant the same species, which now is generally believed to be N. Semen. 
On the other hand there can be no doubt that Amphiprora naviculoides of EnRENBERG is the same 
species as our N. Semen. N. Semen seems to be a northern species, rarely found living, but fre- 
quently in postglacial deposits of Scandinavia and North America. It is not mentioned by Brun 
as an inhabitant of the Alps, nor by Brtnoc as occurring in the Pyrenées. Its occurrence in a 
living state in the Harz is an interesting fact and suggests that it may be a survival from the 
post-glacial epoch. 


2. N. (Diadesmis) seminoides Ci. & Grove N. Sp. — V. elliptic-lanceolate, with truncate 
ends. L. 0,027 to 0,045; B. 0,01 to 0,012 mm. Axial area narrow linear, suddenly dilated to a 
small, orbicular central area. Strize in the middle 16 in 0,01 mm., alternately longer and shorter, 
divergent; striz at the ends about 23 in 0,01 mm. slightly convergent, all finely punctate. 

Slightly brackish water: West Indies, Jamaica (Grove Coll.)! Ecuador! 

This small form resembles in outline NV. Semen. The frustules form in living state coherent 
filaments. 


3. N. brasiliana Ci. (i881). — V. lanceolate, with subacute ends, often slightly asymmetrical. 
L. 0,035 to 0,065; B. 0,012 to 0,018 mm. Median line straight; its terminal fissures in the same 
direction. Axial area narrow, linear, somewhat dilated around the central nodule. Strize in the 
middle 18 in 0,01 mm, divergent alternately longer and shorter; towards the ends 21 to 22 in 
0,01 mm.; at the ends convergent; all distinctly punctate; puncta (on the median striz about 18 
in 0,01 mm.) forming undulating, longitudinal rows. — Cynbella brasil. Cu. N. R. D. p. 4 PL. If. 4. 

Fresh water: Brazil! Calif. (St. Rosa in Grove Coll.)! Ecuador in mineral springs at Tesalia 


Prov. Pichincha! 


4. N. inflata Donk. (1870). — V. lanceolate with capitate ends. L. 0,022 to 0,026; B. 0,007 
to 0,oos mm. Axial area indistinct, central area small, irregular. Strie in the middle 19 in 0,01 
mm., somewhat divergent and of unequal length; other striz 22 to 23 in 0,01 mm., convergent at 
the ends, all indistinctly punctate. — Donk. B. D. p. 21 Pl. ILL f. 9 (nee Kiitz. = N. hungarica?) 
Cha vot Wink p. 3 PII) f.2 (1891). 

Fresh water: Ireland (Lough Mourne foss. Donk.), Sweden (Lake Rossliingen in Kalmar 
lan, Rimforsa in Westergétland)! Finland, foss.! N. America (Houghton, Michigan, foss.)! 


5. N. ramphoides Pan. (1889). — V. narrow, rhombic-lanceolate, with acute ends, very 
convex. L. 0,086 to 0,09; B. 0.013 mm. Median line with approximate central pores. Axial area 
indistinct. Central area (by the distant median striz) a narrow transverse fascia. Strive about 
14 in 0,01 mm. (the inedian more distant) very slightly radiate, at the ends transverse, indistinctly 
punctate. — Panr. II p. 53 Pl. V f. 97, 98. 

Brackish water: Hungary, fossil! 


6. N. Crucieula W. Sm. (1853). — V. lanceolate to elliptic-lanceolate, with somewhat obtuse 
ends. L. 0,045 to 0,07; B. O,o15 to 0,o19 mm. Central nodule transversely dilated. Axial and 
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central areas indistinct. Striz about 16 in 0,01 mm. the median stronger and more distant, very 
slightly radiate, at the ends parallel, all finely punctate. — Stawroneis Crueicula W. Sm. B. D. 
I p..60 Pl. XIX f. 192.. Lidt. Spitsb: Diep) dfoaP)) diets 14.4 ND) crue. Donkey. DP 44 Pav 
f. 14. V.H. Syn. p. 96 Pl. X f. 15. Stauroneis dilatata W.'Sm. B.1 DD) 1.0. £91912 

Brackish water: Spitsbergen! Baltic! Coasts of the North Sea (Sweden! England! Belgium 
V. H.), Atlantic coasts of North America! 


Var. obtusata Grun. (1880). — Smaller, broadly lanceolate, with rounded obtuse ends. LL. 
0,025 to 0,05; B. 0,01 to 0,o16 mm. Strizw 17 in 0,01 mm. — Nav. Crucic. var. obt. Grun. A. D. 


p. 35 Pl. II £. 87. 
Brackish water: Grun. 
Var. minuta Grun. (1860). — V. broadly lanceolate, with slightly rostrate ends. — L. 0,02; 


B. 0,01 mm. Strive 19 in 0,01 mm. — Staur. Crucicula var. minuta Grun. Verh. 1860 p. 567 
Bley Wilt. ols: 

Marine: Adriatic (Grun.). 
7. N. gibbula Ci. N. Sp. — V. linear, slightly gibbous in the middle, with broad, truncate 
ends. L. 0,033 to 0,043; B. O,0085 to 0,o1 mm. Axial area indistinct. Central area very small, 
rounded. Striz 16 (middle) to 21 (ends) radiate in the middle, where they are of equal length, 
slightly radiate in the ends, distinctly punctate, puncta (about 22 in 0,01 mm.) forming longi- 
tudinal rows. — NV. gibberula Laasr. Spitsb. D. p. 30 Pl. I f. 7 (1873). — N. gibbula leon. n. Pl. V f. 17. 

Fresh water (moist earth etc.): Spitsbergen! Beeren Kiland (Ldt.). 

Var. oblonga Laas. (1873). — YV. linear not gibbous in the middle. — Nav. gibberula var. 
oblonga Lagst. 1. ¢. p. 31. 

Fresh water: Spitsbergen (Lagst.). 

Var. capitata Laast. (1873). — V. strongly gibbous in the middle, with dilated, rounded 
truncate ends. — N. gibberula var. capitata Laast. 1. c. p. 31 PL If 7 a@. 

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.). 


8. N. Lundstrémii Cr. (1880). — V. linear-lanceolate, with subrostrate, broad ends. L. 0,034 
to 0,051; B. Oo11 to O,o13 mm. Median line with the terminal fissures in the same direction. 
Axial area narrow, slightly dilated around the central nodule. Striee 16 (middle) to 20 (ends) in 
0,01 mm., radiate throughout, finely punctate, in the middle of equal length. -- Ci. A. D. p. 13, 
$6;PV) AT £939: 

Brackish water: Sea of Kara (Jamal)! 

Var. Frieseana Grun. (1879). — V. with broad rostrate-capitate ends, shightly asymmetrical. 
L. 0,032 to 0,048; B. 0,012 to 0,015 mm. Strie 16 to 18 in 0,01 mm. (middle) or 20 to 22 in 0,01 
mm. at the ends, in the middle radiate and of equal length, at the ends radiate, distinctly punctate, 
puncta (about 20 in 0,01 mm.) forming undulating longitudinal rows. — Cymbella Frieseana GRun. 
in Cl M.D: "N:0- 261. /lcong ans BisaVetats: 

Brackish water: Finmark (Tana Elf)! 


9. N. protracta Grun. (1880). — V. linear, with rostrate and truncate ends. LL. 0,022 to 
0,035; B. 0,008 to 0,01 mm. Axial area very narrow; central very small. Striz 12 (middle) to 20 
(ends) in 0,01 mm., slightly radiate in the middle, transverse at the ends, coarsely punctate, puncta 
about 17 in 0,01 mm. — N. Cruc. var.? prot. Gruy. A. D..p. 39 Pl Il £38 V. B. Symes 
Suppl. Pl. B f. 27. Foss. D. Oster. Ung. p. 146 Pl. XXX f. 47. N. Troglodytes Pant. II p. 54 
Pl. XI f. 184 (1889)? 

Brackish water: Salines of the mainland of Europe (Grun.), Belgium (V. H.), Hungary, 
foss. (Pant.) — Cameroon! 

Var. maxima Cu. — Li. 0,08; B. 0,016 mm. Strie about 14 to 15 in 0,01 mm. 

Fresh water: Rio Purus, Brazil (Deby Coll.)! 
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10. N. integra W. Sm. (1856). — V. lanceolate-elliptical, margins with 3 to 5 undulations, 
and rostrate-apiculate ends. L. 0,027 to 0,03; B. 0,oes to O,oo9 mm. Axial area indistinct, cen- 
tral very small. Strie about 23 in 0,01 mm., more distant in the middle, slightly radiate at the 
ends. — Pinnularia rostrata Gree. M. J. [V Pl. I f. 14 (1856). Pinn. integra W. Su. D. IL p. 96. 
Nav. integra Raurs. in Pritch. p. 895 (1861). Donk. B. D. p. 40 Pl VI f. 8. Grun. A. D. p. 36. 
V. H. Syn. p. 96 Pl. XI f. 22. Cymbella integra A. 8. Atl. Pl. LXXI f. 64—66. Stawroneis 
Janschii Rasu. Alg. Eur. 848 (1859)? } 

Brackish water: Holstein! England (W. Sm.), Belgium (V. H.). 


11. N. Lagerstedtii Cu. N. Sp. — V. linear with triundulated margins and broad, obtuse ends. 
L. 0,028; B. 0,006 mm. Areas indistinct. Strive 11 (middle) to 15 (ends) in 0,01 mm. slightly 
radiate, parallel at the ends. — Nav. sp. Lagst. Spitsb. D. p. 35 Pl. IT f. 12 (1878). 

Fresh water: Spitsb. (Lagst.). 


12. N. subtilissima Cri. (1891). — V. linear, with capitate ends. L. 0,032; B. 0,005 mm. 
Axial area indistinct, central small. Strize about 40 to 45 in 0,01 mm. in the middle stronger, 
more distant and more radiate; other striw slightly radiate. — Cu. D. of Finl. p. 37 Pl. Il f. 15. 


Stauroneis linearis Laast. Spitsb. D. p. 37 Pl. LI f. 13? 
Fresh water: Finland (Imandra Lappmark)! Sweden (Westerbotten, Degernis)! Spitsbergen 
(Lagst.). 


13. N. Kalfvensis Grun. Ms. — V. linear with rounded ends. L. 0,02; B. 0,005 mm. 
Areas indistinct. Striz 24 (middle) to 27 (ends) in 0,01 mm. 
Fresh water: Kalfva, Alands socken, Sweden, fossil (Grun.). 


14. N. subinflata Grun. (1883). — V. linear, more or less gibbous in the middle, with 
rounded ends. IL. 0,025 to 0,04; B. 0,008 mm. Axial area indistinct, central small irregular. 
Striee about 19 in 0,01 mm., almost parallel. The three or four median striz are shorter and much 
more distant than the others. Frustule in the zonal view rectangular; the connecting zone with 
faint longitudinal lines. — Grun. in Cl. Vega p. 470 Pl. XXXVII f. 50. 

Marine: Cape Wankarema! Arctic America! Norway, Grip! 

Var. elliptica Cu. — VY. elliptical with rounded ends. L. 0,035; B. 0,013 mm. Strie 20 
in 0,01 mm. 


Marine: Adriatic (Cl. M. D. N:o 210). 


Navicule Microstigmatice C1. 


Valve elongated, usually lanceolate to linear, never panduriform. Axial area narrow or in- 
distinct. Central area small and rounded, or a transverse stauros. Structure: small, but distinct, 
puncta arranged in parallel, or slightly radiate, transverse strive, and undulating longitudinal 
rows, the median transverse strie not alternately longer and shorter, connecting zone complex 
or simple. 

This large section comprises a number of species, hitherto placed in Navicula, Stauroneis, 
Pleurostauron, Schizostauron and Schizonema. The may be classed in the following divisions: 

1. Stauroneis. Central nodule transversely dilated into a simple stauros. No diaphragms 
at the ends of the valve. Connecting zone simple. 

2. Pleurostauron. Like Stauroneis, but with diaphragms at the ends of the valve. 
3. Schizostauron. Central nodule transversely dilated into a furcate or bifid stauros. 


' To judge from the figure. I have not seen any specimens in the material. 
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4. Libellus. Zone complex or with longitudinal divisions. Central nodule dilated into a 
stauros, or not dilated. 

5. Microstigma. Zone simple. Central nodule not transversely dilated. 

This division of the whole group cannot be completely carried out at present, as the con- 
necting zones of many species have not been observed. I consequently class all the forms now in 
two groups, viz. those with transversely dilated central nodules in Stauroneis, and those without 
such dilated central nodules in Microstigma; at the same time indicating as far as can yet be 
made out to which of the five groups named above each species belongs. 

The genus Stawroneis (Eur. 1843) has always been regarded as distinguished from Navicula 
by the transversely dilated central nodule; but the difference between a dilatation of the nodule 
itself, or stawros, and a more transverse extension of the central area, or fascia, has not hitherto 
been strictly carried out, and several forms with transverse areas only have been placed in 
Stauroneis. These I now remove to Pinnularia or Navicula. 

Still, if we include in Stauroneis all the naviculoid forms which have transversely dilated 
central nodules, we shall not have a natural genus, as it will comprise species of Trachyneis, 
Mastoneis, Pseudoamphiprora, and other groups. All these 1 also remove to their respective groups 
and confine Stauroneis to such forms as possess the structure described above as belonging to the 
Microstigmaticee. 

Stauroneis has affinities with Amphora, particulary with the group Psammamphora, in which 
the structure is identical, and in which occur species with and without a stauros, which may be 
regarded as asymmetrical forms of Stauroneis and Microstigma. 

In all the true species of Stauroneis the strizw are radiate at the ends. This is the case also 
in the group Plewrostauron, which is nearly related to Stauroneis and passes over into it by gradual 
transitions. 

Many species of both these groups are met with in fresh water in all countries, arctic or 
tropical, a few inhabit brackish waters, but there is scarcely any undoubted marine species. 

The fresh water species of Schizostauron are closely allied to those of Pleurostauron, but 
I am not sufficiently acquainted with the marine species of the former to be able to speak as to 
their affinities. 

The division Libellus comprises torms with and without stauros. They are all marine and 
some of them live enclosed in gelatinous tubes, for which reason they have been classed in the 
very unnatural genus Schizonema. As there are free forms, so closely connected with those 
living in gelatinous tubes, that they cannot be specifically distinguished. there is no reason to 
retain the genus Schizonema. As early as 1873 I proposed the generic name Libellus for Naviculee 
with complex zone, but this view was not accepted until recently by De Toni, who placed in this 
genus N. aponina. Whether this be admissible or not I cannot say, as I have not examined this 
species sufficiently; but as it is figured in Van Huurcks Synopsis as having subsidiary longitudinal 
lines it may belong to Caloneis. 

The species of Libellus are no doubt closely connected with those of the division Microstigma, 
in which are some forms the zone of which has longitudinal rows of short strive (NV. auklandica 
and VY. Garkeana). Still closer allied are the forms of the section Oxyamphora among the asym- 
metrical naviculoid diatoms. The same structure exists in these Amphorie as in Libellus; the 
zone is similar and there are in Oxyamphora species with, and without stauros, exactly as in 
Libellus. Most forms of Libellus have the terminations of the median line at some distance from 
the ends of the valve. 

The division Microstigma comprises forms without stauros, and with a simple connecting 
zone, Which however, as stated above, has in some species longitudinal rows of short striz. I 
have enclosed in this division several forms, classed in different genera by authors, as Scolio- 
pleura tumida, and Rhoiconeis Garkeana, the former having a sigmoid median line, the latter 
arcuate frustules. On the sigmoid median line alone no natural genus can be founded, forms with 
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a sigmoid median line occuring in the groups Levistriate (N. Raeana), Caloneis (C. stawrophora), 
Lineolate, Eucocconeis etc. Moreover there are gradual transitions from forms with sigmoid 
median line to forms with straight median line and terminal fissures in contrary directions (N. 
auklandica) while many such forms are closely connected with others having the terminal fissures 
in the same direction. In NV. ftwmida some specimens occur in which the median line is scarcely 
sigmoid. 

As to Rhoiconeis, this genus is also inadmissible, as it contains widely different forms, and 
the degree of flexure in the frustule varies in the same species. Some forms of the section Linco- 
late are more or less arcuate, and in Gyrosigma and Pleurosigma we meet with species, which in 
some varieties are straight, in others arcuate. 

Microstigma is doubtless akin to Libellus and has also a resemblance to the symmetrical 
forms of Tropidoneis, which differ principally by their highly elevated valves. Among the other 
groups of Navicula, Microstigma has affinities with the Decipientes and Fusiformes, the former 
having the median strive wider (as in N. twmida), the latter having the puncta arranged in longi- 
tudinal rows; and with the HLntolere, which have a distinct axial area. In fact it is impossible to 
trace any absolute limit between these groups of forms. 
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1. S.? pellucida Cr. (1883). — V. elliptical, with broad, rounded ends, thin and convex. 
L. 0,053 to 0,06; B. 0,016 to 0,o23 mm. Median line with the terminal fissures indistinct because 
the convexity of the valve. Central nodule transversely dilated to a short stauros. Axial area 
indistinct; central small. Striz 16 to 21 in 0,01 mm. obscure, punctate. 
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Forma arctica. Stauros narrow. Strie 19 to 21 in 0,01 mm. — S. pellucida Cu. Vega 
p- 475 Pl. XXXV f. 10. 

Marine: Cape Wankarema (North Siberian Sea)! 

Forma mediterranea. Stauros broad, irregularly subquadrate. Strive 16 in 0,01 mm. 

Marine: Barcelona! Balearic Islands! 

This is a curious form, not closely connected with any other known species, so that its 
position in a natural system is uncertain. I have placed it here only provisionally. It always 
occurs very sparingly. 


2. §. (Libellus) constricta (Eup. 1843?), W. Sm. (1853). — V. membranaceous, linear, 
convex, sometimes constricted in the middle, with subacute, rounded or subcuneate ends. I. 0,05 to 
0.14; B. 0,0075 mm. Stauros pervious, narrow linear. Axial area indistinct. Strize 25 to 27 in 
0,01 mm. transverse. Frustule with complex connecting zone. — Stawron. constricta Eup. Am. 
Pl. I:2 f. 12 b.? Amphiprora constricta W. Sm. B. D. I Pl. XV f. 126. Stawron. amphoroides 
Grun. in A. 8. Atl. XXVI f. 35 to 39. Nav. simulans Donk. B. D. p. 60 Pl. IX f. 3 (1873)? 

Marine or brackish: Davis Strait! North Sea (coasts of Sweden, England, Normandy)! 
Adriatic (Grun.). 

It is not very probable that S¢/. constricta of EHRENBERG represents this species, whatever 
it may be. 


3. §S. (Libellus) Biblos Cr. (1892). — V. thin and very convex, linear-elliptical with obtuse 
ends. L. 0,055; B. 0,015 mm. Central pores approximate. Central nodule transversely dilated 
into a narrow stauros. Terminal nodules distant from the ends of the valve. Striz about 30 in 
0,01 mm. composed of fine puncta somewhat less close, forming undulating, longitudinal rows. 
Frustule quadrate. Zone broad, with numerous longitudinal divisions. — Cu. Diatomiste I p. 77 
Pl. XIT £49. 101 

Marine (pelagic.): Barbados! 

This species is of interest as it has a very complex connecting zone and at the same time 
a well developed stauros. The former characteristic as well as the sculpture of the valve and the 
distant terminal nodules, prove that it is nearly akin to N. rhombica. The latter characteristic 
shews an affinity to Stauroneis salina. 


4. §. (Libellus) africana Cu. (1881). — V. lanceolate, with subacute ends, convex. LL. 0,05 
to 0,06; B. 0,01 to 0,013 mm. Stauros narrow, pervious. Striz 23 in 0,01 mm. transverse. Con- 
necting zone with faint longitudinal divisions. — Cu. N. R. D. p. 15 Pl. IIT f. 42. 

Brackish water: South Africa! Ceylon (Weissflog Coll.)! 

Var. acuminata Grun. — VY. acuminate. Strize 23 in 0,01 mm. GrRun. in V. H. T. N:o 137. 

Marine: Norfolk. , 

This species is intermediate between S. constricta and S. salina, having the fine strizw of the 
former and the form of the latter. It is more silicious than S. constricta. 


5. §. salina W. Sm. (1853). — V. lanceolate, with subacute ends. I. 0,05 to 0,08; B. 0,012 
to 0.014 mm. Axial area indistinct. Stauros narrow, slightly dilated towards the margins, pervious. 
Striz 17 to 18 in 0,01 mm. transverse, finely punctate. — W. Sm. B. D. I p. 60 Pl. XIX f. 188. 
NO EB osyn p68 Pl xX f 16. GUagst. Boh. D.p. 47 4, 5: 

Marine: North Sea! Mediterranean Sea (Balearic Islands)! Black Sea (Sebastopol)! 

Var.? latior Dann. (1882). — V. broadly lanceolate, with rostrate ends. Stria? — Dannyr. 
Bali D: p..32. Pl. Ii {.-21. 

Brackish water: Baltic, Bay of Finland (Danntf.). 


6. S. Gregorii Ratrs (1861). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends. L. 0,05 to 0,1; B. 0,01 to 0,013 mm. Stauros broad, pervious. Striz 16 to 20 in 
K. Sv. Vet. Akad. Hand]. Band 26. N:o 2. 19 
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0,01 mm. almost parallel. — Raurs Prich. Inf. p. 913. St. Amphiovys Gree. T. M. 8S. IV p. 48 
Pl. V f. 23 (1856). St. Gregorti Grun. A. D. p. 47 Pl. IIT f. 64 (1880). V. H. Syn. p. 68 Suppl. 
Pl fe 

Brackish water: Sea of Kara! North Sea (coasts of Sweden! Scotland! and Belgium V. H.), 
Black Sea (Sebastopol)! Caspian Sea (? Grun.), Atlantic coast of. N. N. America (Cape May)! 

S. Gregoru differs from S. salina by its broad stauros. Probably a variety with more 
lanceolate outline is S. pacifica Castr. (Chall. Voy. p. 23 Pl. XX f. 9), which is too insufficiently 
described for identification. 

A small form of S. Gregori from the mouth of the Somme has been named by GruNow 
(in Cl. M. D. 247, 255) var. diminuta. 


7. S. perminuta Grun. (1881). — V. elliptical, with rounded ends. L. 0,013 to 0,025; 
B. 0,005 to 0,007 mm. Stauros narrow, pervious. Striz 22 to 23 in 0.01 mm. slightly radiate. — 
GRuN. in, Cl. DD. tr. Gronl. Are op. 12 Pil eo: 

Brackish water: South Africa (Grun.), Patagonia (Arroyo de Olivera)! 


8. S. perpusilla Grun. (1884). — V. lanceolate. L. 0,018 to 0,02; B. 0,0038 mm. Stauros 
narrow, pervious. Striee not seen. — Grun. Franz Josephs Land D. p. 105 (53) Pl. I f. 50. 

Marine: Franz Josephs Land (Grun.). 

Var. obtusiuscula Grun. — VY. shorter, with more obtuse ends. Grun. 1. ec. f. 49. 

Marine: Franz Josephs Land (Grun.). 


9. S$. desiderata Cr. (1880). — V. linear to lanceolate with broad, capitate ends. L. 0,05; 
B. 0,016 mm. Terminal fissures of the median line hook-shaped and turned in contrary directions. 
Stauros narrow, linear, reaching nearly to the margins. Strize 14 to 19 in 0,01 mm. slightly 
radiate, especially at the ends, very finely punctate. — Cu. in A. D. p. 14 Pl. III f. 58. 

Brackish and marine: Sea of Kara! Behrings Island! 


10. S. septentrionalis Grun. (1884). — V. linear-lanceolate. L. 0,024; B. 0,0048 mm. 
Stauros narrow, not reaching the margin. Strive 23 in 0,01 mm. transverse, in the middle sub- 
radiate. Grun. Franz Joseps Land D. p. 105 (43) Pl. I f. 48. 

Marine: Franz Josephs Land (Grun.). 


11. S. kryophila Grun. (1884). —- V. elliptic-lanceolate, with obtuse ends. L. 0,019; 
B. 0,007 mm. Stauros narrower towards the margins. Strive in the middle 16, at the ends 20 in 
0,01 min. slightly radiate, distinctly punctate. — Grun. Franz Josephs Land D. p..105 (53) Pl. I f. 47. 
Marine: Franz Josephs Land (Grun.). 


12. S. pachycephala Cu. (1879). — V. linear, gibbous in the middle, with broad, capitate 
ends. LL. 0,04 to 0,055; B. 0,007 to 0,oo9 mm. Median line with contrary and hook-shaped termi- 
nal fissures. Stauros pervious. Striz about 29 in 0,01 mm. radiate. — Cu. M. D. N:o 197. N.R. 


Dp. 15) Pl, 45: 
Brackish water: South Africa! Tasmania! 


13. S. Sehinzii Brun. (1891). — YV. linear, somewhat gibbous in the middle and at the 
broad, rounded ends. L. 0,13 to 0,173 B. 0,011 to 0,12 mm. Stauros pervious. Terminal fissures 
turned in the same direction. Terminal nodules large. Axial area narrow, linear. Striz 19 to 
20 in 0,01 mm. slightly divergent in the middle and slightly convergent at the ends, distinctly 
punctate. Puncta 19 to 20 in 0,01 mm. arranged in irregular, longitudinal rows. — Brun. 
[). espéces n. p. 88 Pl. XVI f. 1. 

Fresh water: South West Africa (Brun Coll.)! 

This form is very distinct from all other known species. The narrow axial area is bordered 
by conspicuous, thick silicious ribs. 
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14. S. Demerara Cu. N. Sp. — V. linear, gibbous in the middle, with broad cuneate ends. 
L. 0,045; B. 0,009 mm. Stauros linear, pervious. (Terminal fissures, not seen). Strive very fine, 
transverse in the middle, slightly radiate at the ends. — Pl. IL f. 15. 

Fresh water: Demerara River! 

Of this species, remarkable for its form, I have seen only a few specimens, in which I have 
not succeeded in making the terminal fissures visible, for which reason the description is somewhat 
incomplete. 


15. S. anceps Enr. (1843). — V. lanceolate to linear-lanceolate, with rostrate or rostrate- 
capitate ends. L. 0,024 to 0,13; B. 0,006 to 0,017 mm. Stauros linear, reaching the margin or 
not. Axial area indistinct. Strie 20 to 30 in 0,01 mm. slightly radiate, finely punctate. — 
anceps Ene, Am. Pl. Tl: 9, f° 18. 

S. anceps is extremely variable, and it does not appear to me possible to separate the forms 
into definite species. The numerous fresh-water species of Stauroneis, named by EHRENBERG, are 
founded on very slight differences in the outline, which is very variable, and they cannot be 
identified, as no indication of the number of striz exists. Moreover the forms included here under 
the name of S. anceps, pass gradually, without any limit, into others, which can scarcely be di- 
stinguished from smaller forms of S. Phoenicenteron. The simplest method had perhaps been to 
unite 8. anceps and 8. Phoenicenteron, but the species would then have comprised, as extremes, 
very different forms. From a practical point of view it seems to be best to arrange the forms 
into a few varieties, however arbitrary the limits may be. The central nodule reaches usually 
to the margin of the valve and corresponds to a transverse area, which however, is frequently 
narrower than the central nodules. Under good lenses the marginal part of the stauros seems to 
be covered with shorter strie. 


A. Lanceolate forms, with more or less protracted, not capitate ends. 


Var. siberica Grun. (1880). — V. lanceolate. Li. 0,064; B. 0,015 mm. Stauros not reaching 
to the margin. Striz very fine (more than 30 in 0,01 mm.). — Grun. A. D. p. 48 Pl. III f. 65. 

Fresh water: Mouth of Jenisey (Grun.). 

Var. hyalina Br. a. Prag. (1893). — V. lanceolate, with very protracted ends. LL. 0,04 to 
0,085; B. O,o09 to 0,012 mm. Stauros pervious. Strive very fine. — Br. a. Perac. in Heérib. D. 
d’Auvergne p. 78 Pl. III f. 19. 

Fresh water: Puy de Dome, fossil (Hérib.), Australia (Blue Mountains, Rieva Lagoons, 
Austr. Alps)! 

Var. gracilis (Eup. 1843?). — V. lanceolate. L. 0,04 to 0,05; B. 0,008 mm. Stauros pervious. 
Strie 27 im 0,01 mm. — S. grac. Ens. Am. PI. I: 2, f. 14 etc. 

Fresh water: Dovre, Norway! 

Var. birostris (Eup. 1843?). — V. lanceolate. L. 0,065 to 0,13; B. 0,014 to 0,017 mm. 
Strie 24 in 0,01 mm. distinctly punctate. — S. birostris Eun. Am. Pl. Il: 2 f. 1?) S. anceps var. 
Cu. D. f. Grénland and Argentina p. 12 Pl. XVI f. 5. St. gallica Hert. a. Peraa. D. d’ Auvergne 
p. 77 Pl. III f. 21 (1898). 

Fresh water: Puy de Dome, fossil (Hérib.), Waltham, Mass.! Argentina, Rioja! 

Var. derasa Grun. Ms. — V. narrow lanceolate, with somewhat protracted ends. L. 0,05 to 
0,07; B. 0,008 to O,o1 mm. Stauros broad pervious. Strive about 26 in 0,01 mm. visible only 
along the median line. i 

Fresh water: Forarm in Asnen, Sweden, fossil! 

Var. linearis Eup. (1843). — V. with parallel margins, rostrate. L. 0,045 to 0,05; B. 0,008 
to 0,o12 mm. Strie 20 to 25 in 0,01 mm. — S. linearis Ens. Am. 1: 2, f. 11 ete.? S. anceps var. 
lin. V. H. Syn. p. 69 Pl. IV f. 7, 8. 

Fresh water: Holstein! Belgium (V. H.), Australia, Blue Mountains! 
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Var. obtusa Grun. Ms. — V. linear, with broad, rostrate ends. IL. 0,024; B. 0,006 mm. 
Strize 21 in 0,01 mm. closer towards the ends (24 in 0,01 mm.). 


Fresh water: Sandwich Islands, Mauna Kea (Cl. M. D. N:o 141). 


Var.? nobilis Scuum. (18677). — V. lanceolate, rostrate. L. 0,11; B. 0,023 mm. Stauros 
narrowed towards the margins. Striz 16 in 0,01 mm., slightly radiate, composed of coarse, elongate 
puncta, 15 in 0,01 mm., arranged in oblique, somewhat undulating rows. — S. nobilis Scuum. P. 


DP. IP Nachtr: p..59 Pl Al £,,607 

Slightly brackish water: Klickeberga, Kalmar lain, Sweden, fossil (Ancylus-epoch)! 

I am not convinced that this form is really the same as ScuuMANn’s, the puncta of which 
are figured as arranged in obliquely decussating rows as in Pleurosigma Else the outline and the 
size agree pretty well with ScuuMANy’s figure. 


B. Forms with capitate ends. 


Var. elongata Cu. — V. narrow linear-lanceolate. L. 0,055; B. 0,009 mm. Strie 26 in 
0,o1 mm. — S. linearis var. in Cl. M. D. N:o 56. 

Fresh water: Germany! 

Var. amphicephala Kirz. (1844). — V. lanceolate. L. 0,04 to 0,08; B. 0,009 to 0,015 mm. 
Strie 21 to 22 in 0,01 mm. distinctly punctate. — S. amph. Kitz. Bac. p. 105 Pl. XXX f. 25. 
S. anceps W. Sm. B. D. I Pl. XTX f. 190. V. H. Syn. p. 69°Pl IV ft 4 5.. S. nears Gron. 
Werke 1860 (Pl Wit ad 

Fresh water: Spitsbergen! Sweden (Westerbotten to Smaland)! Belgium (V. H.), England 
(W. Sm.), Switzerland (Brun), Japan! Bengal! Greenland! Maine! California! Brazil! Ecuador! 


Var. recta Cu. -— V. linear. IL. 0,045; B. 0,009 mm. Striz 23 in 0,01 mm. 
Fresh water: Kuopio, Finland! 
Var. fossilis Cu. (1891). — V. lanceolate, with flattened, capitate ends. L. 0,09; B. 0,016 


mm. Striz 23 in 0,01 mm. — Cu. D. of Finland p. 40 Pl. I f. 18. 

Fresh water: Sweden (Degerniis in Westerbotten, fossil; Lake Rosslingen)! Finland (Savi- 
taipale, foss.)! 

Var. argentina Cu. (1881). — V. lanceolate. L. 0,065; B. 0,013 mm. Stauros not reaching 
to the margins. Strie 16 in 0,01 mm. — S. gracilis var. arg. Cu. D. fran Grénl. och Argentina 
De 2 * Ble XV Lyte 24 


Fresh water: Sierra de Velasco, Argentina! 


16. 8. Phylodes Eup. (1843). — V. lanceolate, with protracted, obtuse ends. L. 0,105; 
B. 0,025 mm. Stauros narrower towards the margins. Strize 15 (middle) to 18 (ends) in 0,01 mm. 
radiate throughout, punctate; puncta about 15 in 0,01 mm., arranged into irregularly undulating 
rows. — Eup. Am. ;Pl. II: 1,, f. 16, ete.? Icon. n., Ply; MWh: 2h Sa i%Stebotdn) Wine, Me Gy Pl 
XXIV: atk 122 


Fresh water: Demerara River! 


17. S. dilatata Ens. (1843). — V. with parallel margins and rostrate, truncate ends. L. 
0,065 to 0,068; B. 0,018 to 0,02 mm. Stauros broad, linear, reaching near to the margin. Strie 
18 in 0,01 mm., radiate throughout, distinctly punctate, puncta 24 in 0,01 mm., forming undulating, 
longitudinal rows. — Eup. Am. I: 2 f. 12. CL. A. D. p. 48 Pl. Til f 62. 

Fresh water (larger lakes): Sweden, Malaren! Finland, Ladoga! Siberia, Mouth of Jenissey! 


18. S. Phoenicenteron Ens. (1843). — V. lanceolate, usually with slightly protracted, 
obtuse ends. L. 0,07 to 0,2; B. 0,028 to Ojos mm. Stauros linear. Strie radiate throughout 


13 to 21 in 0,01 mm. distinctly punctate, puncta forming undulating, longitudinal lines. — 
Ene. Am. Pl. Il: 5 £. 1) ete: 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 26. w:o 2. 149 


Var. amphilepta Eup. (1843). — L. 0,07 to 0,1; B. 0,015 to 0,02 mm. Strive and puncta 18 
to 21 in 0,01 mm. — S. amph. Eup. Am. I: 2 f. 9? M. G. Pl. XIV f. 18? Hérip. D. d’ Auvergne 
p- 77 Pl. U1 f. 18 (1893). S. gracilis W. Sm. B. D. XIX f. 186. 8. lanceolata Gruyx. Verh. 1860 
p- 563. S. boryana Pant. III Pl. V f. 78; 1893 (S. yavanica?). 

Fresh water: Sweden! Finland! Holstein! England (Sm.), Greenland! Australia, Murray River! 

Var. genuina Cu. — L. 0,1 to 0,15; B. 0,03 to 0,04 mm. Striv 14 to 17, puncta about 12 
in 0,01 mm. — S. phoenicenteron W. Sm. B. D. Pl. XTX f. 185. Grun. Verh. 1860 p. 563. V. H. 
Syn. p. 67 Pl. IV f. 2. Pant. III Pl. VIII f. 134. S. Bruni Pur. in Hérib. d'Auvergne p. 76 
Pl. III f. 22 (1893). 

Fresh water: Sweden! Finland! England! Belgium (V. H.), Switzerland! North America 
(Canada, Calif.)! Brazil! Argentina! New Zealand! 

Var. Baileyi Ens. (1843). — L. 0,15 to 0,2; B. 0,045 mm. Striz and puncta 12 to 14 in 
0,01 mm. — S. Bail. Ens. Am. p. 143. S. pteroidea Batu. (accord. to Ehb.) M. G. Pl. XIV f. 5. 

Fresh water: North America (Cherryfield ete. fossil)! 


19. S. (Pleurostauron) parvula Grun. (1878). — V. linear-lanceolate, with obtuse or slightly 
rostrate ends. L. 0,02 to 0,025; B. 0,005 mm. Stauros broad, pervious. Striz 23 in 0,01 mm. 
radiate. — Grun. in Cl. M. D. Nio 189. 

Fresh water: Berlin! 

Var. prominula Grun. Ms. — Linear, with rostrate ends. L. 0,02 to 0,04; B. 0,004 to 0,008 
mm. Strie 25 to 28 in 0,01 mm. 

Fresh or slightly brackish water: Greenland! Finmark, Tana Elf (Grun.), Gulf of Bothnia! 

Var. producta Grun. (1880). — V. linear lanceolate, with rostrate ends. L. 0,03 to 0,04; 
B. 0.008 mm. Striz 18 to 20 in 0,01 mm. — Stawron. producta Grun. in V. H. Syn. Pl. IV f. 12. 

Fresh water: Sweden Skane! Holstein! (Grun.). 

As 8S. parvula Janiscu has described, but not figured, a form from Angamos Guano (Charac. 
d. Guano II p. 14), which cannot be identified, for which reason Grunow’s name may be 
retained. — S. parvula Grun. differs from S. producta only by its smaller size and finer strie, 
and they may be united. The var. producta is nearly akin to, and seems to graduate into 
S. Legumen. 


20. S. (Pleurostauron) oblonga Gruy. (1867). — V. linear, with broad, rounded ends. 
L. 0,038 to 0,05; B. 0,o122 mm. Stauros linear, reaching to the margin. Striz transverse, 15 in 
0,01 mm. — Grun. Nov. p. 20 Pl. I f. 15. 

Fresh water: Java, foss. (Grun.). 

I have not succeeded in finding this form in the edible earth from Java, and cannot say 
anything about its affinities. 


21. §. (Pleurostauron) obtusa Lacs. (1873). — V. linear-lanceolate, with broad, obtuse, 
not rostrate ends. I. 0,06 to 0,07; B. 0,01 mm. Stauros broad, reaching to the margin, where it 
becomes somewhat broader. Strie 19 to 21 in 0,01 mm. — Laasr. Spitsb. D. p. 36 Pl. I f. 11. 

Fresh water: Spitsbergen (Lagst.). 

A similar form from Australia (Blue Mountains) has slightly rostrate ends. Another similar 
form, but with narrow, subacute ends, is described by Lewis (Proc. N. Se. Philad. 1865 Pl. I 
f. 14) as a variety of S. Legumen. 


22. 8. (Pleurostauron) Legumen Eup. (1843). — V. elongated, biconstricted. Median infla- 
tion not larger than the others. Ends rostrate. I. 0,03 to 0,035; B. 0,oos mm. Stauros reaching 
nearly to the margin and not dilated outwards. Strie# 27 in 0,01 mm., slightly radiate. Frustules 
coherent in short bands. — Stauroptera Legumen Kus. Am. p. 135 PI. I: 2, f. 5 (fide Kiitz.). Stawro- 
neisbe;, ivr Bae. plot Ph KXXIM £) th Gree. Mi J: IV Pl. If. 9. V.H. Syn. p. 69 
PL SpVvieg. bd, 
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Fresh or slightly brackish water: Sweden, Areskutan! Gulf of Bothnia! Lake Almten in 
Smaland! Scotland (Greg.), Belgium (V. H.). 

S. Legumen is nearly akin to S. parvula and may be regarded as a biconstricted variety of 
that species. If so Legumen should be the specific name. 


23. §. (Pleurostauron) Smithii Grun. (1860). — V. rhomboid-lanceolate, with slightly 
triundulate margins; the median inflation being larger. Ends apiculate. IL. 0,02 to 0,03; B. 0,007 
mm. Stauros narrow, reaching to the margins. Striz 28 to 30 in 0,01 mm., almost parallel. — 
S. linearis W. Su. B. D. p. 60 Pl XIX f. 193 (1853). S. Smithii Grun. Verh. 1860 p. 464 Pl. VI 
f. 16. V. H. Syn. p. 69 Pl. IV f. 10. Pleurostawron linearis Hitsz Rab. A. E. N:o 1161, (1861). 

Fresh or slightly brackish water: Sweden, Gulf of Bothnia! Upsala! Saxony! Belgium (V. H.), 
England! Illinois! Surinam! 

This is a small, very characteristic form, which occurs isolated among other diatoms. 


24. S. (Pleurostauron) Frauenfeldiana Grun. (1867). — V. fusiform, subacute. L. 0,07 
to 0,11; B. 0,008 to 0,oo9 mm. Stauros strong and dilated at the margins. Striz 21 in 0,01 mm. 
parallel, minutely punctate. — Pleuros. Frauenf. Grun. Nov. p. 21 Pl. I f. 13. 

Fresh water: Java (fossil)! New Zealand! 


25. S. (Pleurostauron) javanica Grun. (1867). — V. lanceolate with rounded obtuse ends. 
L. 0,12 to 0,21; B. 0,027 to 0O,o4 mm. Stauros linear, reaching the margin. Strive 12 to 14 in 
0,01 mm. slightly radiate, punctate; puncta about 13 in 0,01 mm. — Pleurost. yavanic. GruN. Novara 


p- 21 PLIf.14. S. Szontaghi Pant. III Pl. VIL f. 143 (1898). 

Fresh water: Europe, Hungary, Bory (fossil)! Java! Australia (Blue Mountains)! Nova Scotia! 
Canada! Chicago, interglacial peat! 

This form is scarcely specifically distinct from S. acuta, although its form is nearly the 
same as that of S. phoenicenteron. 


26. S. (Pleurostauron) acuta W. Sm. (1853). —— V. rhombic-lanceolate, gradually tapering 
from the middle to the narrow, obtuse ends. L. 0,08 to 0,15; B. 0,015 to 0,04 mm. Stauros broad, 
dilated outwards, reaching the margin. Strive 12 to 16 in 0,01 mm. composed of distinct puncta, 
12 to 16 in 0,01 mm. Frustules coherent in short bands. — W. Sm. B. D. I p. 59 Pl. XIX f. 187. 
V. H. Syn. p. 68 Pl. IV ed. 3...Si Kochit Pann: (TIL -Pls V Lettn821(1893): 

Fresh water: Franz Josephs Land (Grun.), Sweden! Finland! England! Belgium (V. H.), 
Germany! Greenland! Nova Scotia! Canada! Massachusetts! Argentina! Australia! New Zealand! 


Var. Terryana Temp. — V. in L. 0,35; B. 0,055 mm. Strive and puncta 13 in 0,01 mm. 
Brackish water: Connecticut! 
Var. undulata Cu. — Y. with triundulate margins. L. 0,16; B. 0,03 mm. Diaphragms 


broad. Strie 15 to 16, puncta 15 in 0,01 mm 
Fresh water: Murray River, Australia! 


27. §. (Pleurostauron) Fulmen Brw (1859). — V. elongated, biconstricted. Median inflation 
of about the same size as the others. Ends capitate. L. 0,2 to 0,22; B. 0,0028 to 0,03 mm. 
Stauros reaching to the margins and somewhat dilated outwards. Striz 15 in 0,01 mm., slightly 
radiate, punctate; puncta 13 in 0,01 mm. forming undulating, longitudinal rows. — Brw M. J. VII 
py 180) BIS DxXestaro: 

Fresh water: Java (foss.)! N. Zealand! Australia (Carpentaria Bay, Murrey River)! 

St. Fulmen is very nearly akin to S. acuta and might be regarded as a variety. There is 
the same relation between S. Fulmen and S. acuta as between S. Legumen and S. parvula. 


fod 
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Subdivision Schizostauron Grun. 


In the year 1867 Grunow founded (Hedwigia VI p. 28) this genus for some marine diatoms 
from Honduras. The diagnosis is «<Frustulia naviculacea, valvis ovatis vel lanceolatis, nodulo cen- 
trali transversim dilatato, lineari, utroque fine bifido (vel laciniato fimbriato)». 

The; last characteristic »nodulo laciniato fimbriato» refers to S. fimbriatum, which has since 
been discovered to be the upper valve of Achnanthes danica. 'The other species named by Grunow 
S. Lindigianum, S. ovatum and S. Reichardtianum are entirely unknown to me. I have since 
found three species of fresh water habitat, which agree with Stauroneis, but have a cloven stauros. 


28. §. Sagitta Cr. (1881). — V. lanceolate, with slightly triundulate margins and apiculate 
ends haying short diaphragms. IL. 0,03 to 0,04; B 0,006 to 0,o1 mm. Stauros bifid with parallel 
branches. Strie slightly radiate, 21 in 0,01 mm. — Cu. N. R. D. p. 15 Pl. III f. 45. 

Slightly brackish water: Tana Elf in Finmark! Gulf of Bothnia! 

This little form has a great resemblance to S. Smithii, but has coarser strive and a bifid stauros. 


29. S. Crucicula Grun. (1881). — V. lanceolate, with rostrate, obtuse ends, having narrow 
diaphragms. L. 0,03; B. 0,009 mm. Stauros bifid with divergent branches. Strie radiate, 25 in 
0,01 mm. — Schizost. Crucic. Grun. in Cl. N. R. D. p. 16 Pl. III f. 44. 

Fresh water: Merrimac River! Rio Purus, Brazil! 


30. S. andicola Cr. (1881). — V. convex, linear with rounded ends. I. 0,032 to 0,036; 
B. 0,007 to 0,008 mm. Terminal fissures in contrary directions. Stauros bifid, its branches divergent. 
Striz almost transverse, 22 in 0,01 mm. — S. andic. Cu. Diat. fr. Groen. and Argentina Pl. XVI f. 8. 
Fresh water: Sierra de Velasco, Argentina! Cameroon! 


31. S. Lindigiana Grun. (1867). — V. broadly elliptical or suborbicular. L. 0,029; B. 0,021 
mm. Median line complex. Central nodule transversely dilated, at the ends bifureate; its branches 
parallel to the margin. Strie 36 in 0,01 mm. parallel. — Schiz. Lindigianwn Grun. Hedwigia 
VI p. 28. S. Lindigit Grun. T. R. M. S. 1877 p. 181 Pl. CXCV f. 17. 

Marine: Honduras (Grun.). 


32. S. ovata Grun. (1867). — Valve, size and median line as in S. Lindigiana. Stauros 
linear, with short, slightly divergent branches prolonged to the margins of the valve. Strie 26 
in 0,01 mm, parallel. — Schiz. ovatum Grun. Hedwigia VI p. 28. 


Marine: Honduras (Grun.). 


33. S. Reichardtiana Grun. (1867). — V. broadly lanceolate, with subrostrate ends. LL. 0,026 
to 0,036; B. 0,016 to 0,019 mm. Median line straight. Central nodule transversely dilated, bi- 
furcate, with arcuate, divergent branches. Strive 12 in 0,01 mm. punctate, subradiate. — Schez. 
Reichardtianum Grun. in Hedw. Vol. VI p. 28 (name only). Schiz. Reichardii Grun. T. R. M. S. 
HSt7 p81, Pl CXCV f.. 18. 

Marine: Adriatic (Grun.). 


Subdivisions Microstigma and Libellus. 


34. N. Scopulorum Brés. (1849). — V. linear, slender, often gibbous in the middle and at 
the ends, with broad, rounded ends. L. 0,1 to 0,26; B. 0,009 to 0,o16 mm. Median line with 
approximate central pores and distant terminal nodules. Terminal fissures indistinct. Axial area 
indistinet; central very small. Strie 18 to 20 in 0,01 mm. radiate in the middle, convergent at 
the ends, distinctly punctate, puncta about 19 in 0,01 mm., forming undulating longitudinal rows. 
— Brés. in Kiitz. Sp. Alg. p. 81. Grun. Verh. 1860 p. 547 Pl. IIIf. 6. Doyx. B. D. p. 73 Pl. XII 
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f. 5. Pinnularia Johnsonu W. Sm. B. D. XIX f. 179 (1853). Nav. Johns. V. H. Syn. p. 99 
Suppl. B. f. 28. 

Brackish water: 8S. coasts England (W. Sm.), Mediterranean Sea! Adriatic! Sumatra! 
Labuan! Japan (Deby Coll.)! East Cape. North Siberia! Brazil (Deby Coll.)! 

Var. belgica V. H. (1885). — V. linear slightly gibbous in the middle. L. 0,06 to 0,07; 
B. 0,0075 mm. Striz 24 in 0,01 mm. — WN. John. v. belg. V. H. Syn. Suppl. B. f. 29. 

Marine: Belgium! 

Var. fasciculata Grun. (1879). — V. linear, not gibbous in the middle. I. 0,os to 0,12 mm. 
Striee in the middle 16 to 18, at the ends 21 in 0,01 mm. — Grun. in Cl. M. D. N:o 178. 

Brackish water: Bengal! 

N. Scopulorum is a very characteristic form, which seems not to be very nearly allied to 
any other species but the following. It occurs frequently with numerous transverse siliceous bars, 
or in a craticular state, and has then been named Climaconeis Frauenfeldii Grun. Verh. 1862 
p. 421 Pl. IV f. 2. Cl. Lorenz Grun. l.c. Pl. V £. 7. Cl. linearis Jan, Rab. Hond® p. 6° Pl) I 
f. 2 (1862). Stictodesmis australis Gruv. Ed. N. Phil. J. XVIII p. 34 Pl. I f. 1—4 (1868). 


Var. perlonga Brun (1891). — V. very narrow, linear. LL. 0,33 to 0,4; B. 0,007 mm. Striz 
in the middle 18, in 0,01 mm., almost parallel, at the ends 20 in 0,01 mm. convergent, punctate, 
puncta about 27 in 0,01 mm. — Brun D. Esp. n. p. 39 Pl. XV f. 2. N. famelica Caste. Osserv. 


Cicloph. p. 9 (1889) accord. to De Toni. 
Marine: Gulf of Naples (Brun Coll.)! 


35. N. Weissflogii Grun. (1878). — V. rhomboid, with obtuse ends. LL. 0,08 to 0,085; B. 
0,026 to O,o34 mm. Median line with distant median and terminal pores. Terminal fissures in- 
distinct. Axial area indistinct.; central area small and elongated. Strive 15 (middle) to 20 (ends) 
in 0,01 mm., radiate at the ends, punctate, puncta 11 in 0,01 mm. forming longitudinal undulating 
rows. — Brebissonia? Werssflogi Grun. in Cl. West. Ind. D. p. 7 Pl. I f. 9. 

Marine: Campeachy Bay! Colon (Deby Coll.)! 

This species is scarcely a Brebissonia, but in my opinion nearer akin to N. rhombica, having 
as the last, the terminal nodules at some distance from the ends, and the strizee more distant in 
the middle. 


36. N. (Libellus) rhombica Gree. (1855). — V. rhombic-lanceolate, with subacute ends. 
L. 0,055 to 0,125; B. 0,013 to 0,024 mm. Median line with the terminal nodules at some distance 
from the ends. ‘Terminal fissures indistinct. Axial area indistinct. Central area small, orbicular. 
Strie 14 (middle) to 17 (ends) in 0,01 mm. nearly parallel on the middle part of the valve, con- 

hen vergent in the ends, punctate, puncta 13 in 0,01 mm. forming un- 

dulating longitudinal rows. Frustules in zonal view quadrate, with com- 
plex connecting zone. — Gree. M. J. III p. 40 Pl. IV f. 16. T. M.S. 
IV pirid8< Bis Vi fi. 

Marine: Coasts of Scotland (Greg.), Greenland! Sumatra! Japan 
(fossil, Tempere)! 

Var. japonica Brun 1891. — L. 0,13 to 0,2; B. 0,035 to 0,05 mm. 
Strie 13 (middle) to 14 (ends) in 0,01 mm. — Schizonema Japonicum 
Brun D. Esp. n. p. 43 Pl. XIV f. 6. 

Marine: Sendai, Japan, fossil! 

The living frustules of N. rhombica have two deeply indented 
plates along the connecting zone. 


N. rhombica wiht cell-contents 
500 times magnified. 

37. N. (Schizonema Libellus) Grevillei Ac. (1830). — V. lanceolate-elliptical, with obtuse 

ends. L. 0,03 to 0,07; B. 0,015 mm. Median pores distant, terminal pores at some distance from 

the end. Axial area indistinct, central area small. Strive 18 to 20 in 0,01 mm. (closer, 20 to 27 
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in 0,01 mm. at the ends), the 4 to 5 median strie being stronger and more radiate than the others, 
which become transverse towards the ends. Connecting zone with numerous longitudinal divisions. 
Frustules enclosed in mucous tubes of various shape. — Scehizonema Grev. Aa. Consp. p. 18. W. SM. 
B. D. Il p. 77 Pl. LVIIL f. 364.. Grun. A. D. p. 42. V. H. Syn. p. 110 Pl. XVI f. 2. Schizonema 
sectio comoidea GrRuN. Bot. Centr. 1880. Schiz. comoides V. H. Syn. XVI f. 3. Schiz. apiculatum 
and var. V. H. Syn. l. c. f. 4—8. Navie. Delognei V. H. Syn. p. 110 Pl. XI f. 13. 

Marine: Spitsbergen! Finmark! North Sea! Coasts of England (Sm.), Arctic America! Green- 
land! Cape Deschneff (North Siberian Sea)! West Indies! Kerguelens Land! California! 

N. Grevillei is closely connected with NV. rhombica, and it is questionable whether they 
should not be united. A great number of species of Schizonema have been founded on the shape 
of the gelatinous tubes, in which the frustules are enclosed in the living state. As the frustules 
of these forms are in all essential respects similar, there seems to be no sufficient reason for 
adopting these species. 


38. N. Libellus Gree. (1857). — V. rhombic-lanceolate, convex, with acute ends. L. 0,065 
to 0,15; B. 0,016 to 0,035 mm. Terminal nodules near the ends; terminal fissures indistinct. Axial 
and central areas indistinct. Striz 13 to 14 in 0,01 mm., on larger form, or about 18 in 0,01 mm. 
on smaller forms, very slightly radiate, almost parallel at the ends, distinctly punctate, puncta 
(13 to 16 in 0,01 mm.) forming undulating, longitudinal rows. Connecting zone with numerous, 
longitudinal divisions. —- Gree. D. of Cl. p. 528 Pl. XIV f. 101. N. rhombica Donx. B. D. Pl. TX f. 1. 

Marine: Scotland (Greg.), Macassar Straits! Oamaru, fossil! Sendai, Japan, fossil! 

N. Libellus is very similar to N. rhombica, but has the terminal nodules closer to the ends 
and-the striz almost parallel at the ends. The terminal fissures are difficult to observe as the 
ends of the valve are curved downwards. 


39. N. (Libellus) complanata Grun. (1867). —- V. linear-lanceolate, acute. L. 0,035; B. 
0,005 mm. Striz 18 to 19 in 0,01 mm. Frustule rectangular. L. 0,054; B 0,033 mm. Connecting 
zone with numerous, longitudinal divisions. — Amphora complanata Grun. Hedwigia VI p. 25. 


A. S. Atl. XXVI f. 45. Navic.? compl. Grun. A. D. p. 42 (1880). 

Marine: Davis Strait! Sea of Kara (Grun.), Finmark! Bohuslin! Adriatie (Grun.). 

Var. subinflata Grun. (1875). — Frustule rectangular. L. 0,04; B. 0,012 to 0,018 mm. 
Slightly inflated in the middle. — Amphora subinfl. Grun. A. S. Atl. XXVI f. 48, 49. 

Marine: Adriatic (Grun.). 

Var. hyperborea Grun. (1884). — Frustule rectangular. L. 0,05; ; 
B. 0,0165 mm. Striz 24 in 0,01 mm. — Amphora hyperborea Grun. EN 
Franz Josephs Land D. p. 55 (3) Pl. I f. 10. [ 

Marine: Franz Josephs Land (Grun.), Sweden, Fiskebiickskil! 

Nav. complanata is nearly akin to N. Libellus, but is no Am- | 
phora, though the frustules have some resemblance to that genus. is y 
The valves are rarely met with and difficult to observe. N. swb- wg 
inflata and hyperborea are scarcely specifically distinct. 

The living frustule has two chromatophore-plates, each ex- 
tending along the connecting zone from the ends towards the central | ee 
nodule. ¥ We 


AD IN. (Libellus) Hyalosira Or (1822). — V. convex, thin, N. complanata with cell-contents 
lanceolate, rostrate or with rounded ends. I. 0,025 to 0,03; B. O,o066 00) times magnified. 
mm. Striz 29 in 0,01 mm. punctate. Frustule slightly siliceous, quadrate. L. 0,025; B. 0,017 mm. 
Connecting zone broad, with numerous and distant longitudinal divisions. — Cu. M. D. N:o 309. 
Diatomiste I p. 77 Pl. XII f. 11. 

Marine: Firth of Tay! Cresswell (Deby Coll.)! 
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41. N. (Libellus) aponina Kirz. (1836). — V. narrow, lanceolate, acute. L. 0,025; B. 0,004 
mm. Axial and central areas indistinct. Strive about 30 in 0,01 mm. Connecting zone longitu- 
dinally striate. — Brachysira aponina Kitz. Dec. N:o 153 (according to Lagst.). Nav. apon. Ktrz. 
Bac. p. 91 Pl. IV f. 1. V. H. Syn: Pl. XT f 15. ‘Laesn. 'Ofvers. af K/ Sv. Vet=Akad. Work. 
1884 Pl. X f. 8. Libellus apon. Dr Tont Atti del R. Inst. de Scienze (ser. VIL) VIL p. 967. 

Hot springs: Abano (Italy). 

The above description is from the figure in V. H. Syn. as I have had no opportunity of 
examining this species. 


42. N. (Libellus) Bulnheimii Groun. (1880). — V. linear-lanceolate, with rostrate to capitate 
ends. L. 0,02; B. 0,003 mm. Areas indistinct. Striz parallel, 30 in 0,01 mm., the two median 
stronger. — Grun. in V. H. Syn. p. 108 Pl. XIV f. 6a. 

Salines: »Sulza» (Rabh. Alg. 1301)! 

Var. belgica Grux. — V. with somewhat obtuse ends. Connecting zone with fine, longitudinal 
strie (V. H. Types N:o 113). 

Marine: Ostend. 


43. N. (Libellus) hamulifera Grun. (1880). — YV. lanceolate, sometimes slightly asymme- 
trical, with subacute ends. LL. 0,051 to 0,058; B. 0,012 to 0,014 mm. Median line with somewhat 
approximate central pores. Its terminal fissures distinct, hook-shaped, turned in the same direction 
and at some distance from the ends of the valve. Areas indistinct. Striz in the middle 19 to 21 
in 0,01 mm. slightly radiate, at the ends 25 in 0,01 mm., parallel, punctate; puncta, about 20 in 
0,01 mm., forming undulating longitudinal rows. — Grun. A. D. p. 44. Icon. n. Pl. III f. 16, 17, 18. 

Marine: Mediterranean Sea (Grun.), Adriatic (Grun.), Sebastopol! Ceylon (Weissflog Coll.)! 
Java! Barbados! 

Var. interrupta Cu. -— L. 0,1; B. 0,02 mm. V. as in N. Libellus. Striz interrupted on 
each side of the median line by a narrow longitudinal area. Strive 20 to 21 in 0,01 mm. Puncta 
25 1m Osou man. lS aleteawl Oe 

Marine: Japan! 

N. hamulifera closely resembles N. Libellus and is characterized by its hook-shaped, terminal 
fissures. 


44. N. (Libellus) plicata Donx. (1873). — Y. linear, convex, with obtuse ends. L. 0,06 to 
0,09; B. O,o12 to 0.016 mm. Terminal nodules close to the ends. Areas indistinct. Striee in the 
middle 17 to 19 in 0,01 mm., almost transverse, at the ends 20 to 21 in 0.01 mm.. also transverse, 
finely punctate, puncta about 18 in 0,01 mm. forming longitudinal, undulating rows. Frustule 
in the zonal-view with fine, longitudinal striz on the connecting zone. — Donk. B. D. p. 59 Pl. IX 
f) 2.\GRUN. A. Dm 3b. 7 

Marine: Kara Sea (Grun.), England! Scotland! Baltic (Grun.), Balearic Islands! Triest (Grun.), 
Labuan! Brazil! 

Var. sumatrana Cu. — V. very convex with more acute ends. lL. 0,13 to 0,17; B. 0,017 to 
to O,o2 mm. Axial area indistinct; central small, orbicular. Strive 15 (middle) to 16 (ends) in 
0,01 mm. transverse throughout, coarsely punctate, puncta about 17 in 0,01 mm., forming un- 
dulating longitudinal rows. —- N. oveia Castr. D. Challenger Exp. p. 31 Pl. XX f. 8 (1886)? 

Marine: Island of Muntok, Sumatra (Grove Coll.)! Java! 


45. N, Garkeana Grun. (1863). — V. linear, with obtuse ends. L. 0,04 to 0,095; B. 0,011 to 
0,015 mm. Axial area indistinct; central very small, elongated. Striz 18 to 19 in 0,01 mm., 
almost parallel, distinctly punctate; puncta about 20 in 0,01 mm., forming longitudinal rows. 
Frustule in zonal-view arcuate, subrectangular, with broad connecting zone, on which are 2 to 4 
rows of short strive (13 in 0,01 mm.). — Rhoitconeits Gar. Grun. Verh. 1863 p. 148 Pl. IV f. 12. 
Marine: Behrings Strait! Kamortha! California! North Pacifie Ocean (Grun.). 
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This species is remarkable for its arcuate valves, but in its essential characteristics seems 
to be nearest allied to N. plicata. 


46. N. suavis Cu. and Grove N. Sp. — V. elliptic-lanceolate, flat. L. 0,115; B. O,04 
mm. Axial area very narrow. Central area small, rounded. Median line ending close at the 
margin. Striz 18 in 0,01 mm. equidistant throughout, finely punctate; puncta about 18 in 
0,01 mm., somewhat coarser around the central nodule, forming undulating longitudinal rows. — 
Phy LL-f.. 31,32, 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


47. N. plicatula Grun. Ms. — V. elliptic-lanceolate, with subacute ends, convex, with a 
more or less distinct longitudinal depression on each side of the median line. LL. 0,075 to 0,115; 
B. 0,02 to 0,025 mm. Median line with approximate central pores and small terminal nodules at 
the ends of the valve, flexuose. Areas indistinct. Strize 15 to 19 in 0,01 mm. at the middle, 
slightly divergent, and 18 to 20 in 0,01 mm. at the ends, parallel, and finely, but distinctly 
punctate. — Pl. III f. 28. 

Marine: Gulf of Naples! Balearic Islands! Madagascar! Seychelles! Japan (Brun Coll.)! 

This is a very characteristic species, remarkable for its undulating median line. 


48. N. inelegans Grove and Sturr (1887). — V. lanceolate, gradually tapering from the > 
middle to the somewhat obtuse ends, where are short transverse diaphragms. LL. 0,18; B. 0,03 mm. 
Median line with elongated central nodule and small terminal nodules at the ends of the valve. 
Terminal fissures indistinct. Areas indistinct. Striz 13 in 0,01 mm. radiate at the ends, some- 
times crossed on each side of the central nodule by a short and narrow lateral area, punctate; 
puncta, about 15 in 0,01 mm., forming undulating longitudinal rows. — Grove and Srurr Q. 
Meer wel p tos be x t.6. Tcon: ne PR" V"rt 16: 

Marine: Oamaru, New Zealand, fossil! 

This species is a very characteristic form, remarkable for the diaphragms in the ends, as in 
Pleurostauron. It bears some resemblance to N. Kappa of the same habitat. 


49. N. (Scoliopleura) tumida Brus. (1849). — V. lanceolate, gradually attenuated to the 
subacute ends. L. 0,1 to 0,16; B. 9,025 mm. Median line slightly sigmoid. Axial area very 
narrow; central area small, somewhat elongated. Striz 13 to 14 in 
0,01 mm., in the middle where a few frequently are shorter than 
the others, more distant, slightly radiate (at the ends transverse) 
finely punctate. Frustule in the zonal-view rectangular with rounded 
angles. Connecting zone slightly oblique, not complex. — Brus. in 
Kitz. Sp. Alg. p. 77. WN. Jenneri W. Su. B. D. I p. 49 Pl. XVI 
f. 134 (1853). Seoliopleura tumida V. H. Syn. p. 112 PL XVII 
fo0¥1.o13..¢) Bano. ID Pl X VIE f. +245. 

Marine and brackish: Franz Josephs Land (Grun.), North 
Sea! Sebastopol! Ceylon! Sydney! 

Var. adriatica Grun. (1860). — V. 0,027; B. 0,008 mm. Me- 
dian line strongly sigmoid. Strive 12 in 0,01 mm. — Scoliopleura 
adriatica GRuUN. Verh. 1860 p. 554 Pl. V f. 24. 

Marine: Adriatic (Grun.). 

I have seen a few living specimens of N. tunuda. They had 
along the zone two chromatophore-plates, with entire margins. Hach 
plate contained a row of 6 large, orbicular pyrenoids. At the ends 
of the frustules a number of small granules in lively motion was Tea dna BR gn 
visible. times magnified. 
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50. N. auklandica Grun. (1863). — V. linear, with broad rounded ends, convex. L. 0,05 
to 0,06; B. 0,018 mm. Median line straight, somewhat excentric; its terminal fissures turned in 
contrary directions and of somewhat unequal length. Axial area indistinct; central very small. 
Striz 10 (middle) to 14 (ends) in 0,01 mm., shghtly radiate throughout, punctate, puncta about 
18 in 0,01 mm. Frustule rectangular with rounded corners, somewhat constricted in the middle. 
Connecting zone with several longitudinal rows of short strive (Grun.). — GrRuN. Verh. 1863 p. 151 
Pl. Witty 14\Nowara, puii7iy Veen. uP Ve eas: 

Marine: Auckland (Grun.), Port Jackson! Australia! 

A very characteristic species, which seems to be related to N. tumida. 


51. N. Jimboi Pant. (1893). — YV. lanceolate, rostrate, obtuse. L. 0,042; B. 0,019 mm. 
Axial area indistinct. Central area small, transverse, with a stigma, close to the central nodule, 
Strive 13 in 0,01 mm. radiate, but parallel at the ends, punctate; puncta about 16 in 0,01 mm. — 
Paénes Ge Pl V, fs, Sil. 

Habitat?: »Sentenai (Pant.). 

This form resembles . mutica, which also has a stigma on the central area, but the central 
area of N. Jimbor is very small. It is doubtful whether it should be placed in this group. 


Cymbella Aa. (1830). 


Valve elongated, boat-shaped or more or less asymmetrical to the longitudinal axis. Median 
line excentric. The terminal nodules near the ends of the valve, and the terminal fissures turned 
to the dorsal, or ventral, side, or straight. Structure transverse, usually radiate, rows of puncta, 
or finely lineate strie on both sides of the median line. Connecting zone not complex.  Cell- 
contents a single chromatophore, the longitudinal axis of which follows the dorsal part of the con- 
necting zone. The chromatophore covers the inside of the frustule, with the exception of the 
ventral part of the connecting zone and the branches of the median line. The division of the 
chromatophore begins in the ends of the plate on the dorsal side. In conjugating, the mother- 
cells, usually produced by division of a parent cell, and enclosed in a gelatinous mass produce two 
auxospores, parallel to the mother-cells. Before conjugation the cell-contents of one of the mother- 
cells is divided into two masses, each of which unites with a similar mass of the other mother-cell. 

As early as 1817 Nrirszcu described some Cymbellee under name the of Baeillaria fulva and 
B. phoenicenteron, and in 1829 Enrenspera founded the genus Cocconema for the stipitate forms. 
AGarpu in 1830 founded the genus Cymbella (Consp. crit. 1) for diatoms with »frustula elliptica, 
libera vel muco amorpha involuta, binatim conjuncta». Some of the species included by AG@arpDH 
in this genus belong doubtless to what we now name Cymbella. Later on, in 1830, Ktrzrne 
created the genus Hnceyonema for the cymbelloid forms included in gelatinous tubes. Most authors 
since then have adopted these three genera and have regarded as Cymbella, forms which live free; 
as Coceonema, forms attached to gelatinous stalks; and as Encyonema, forms included in tubes. 
The valves of all these forms are in all essential points similar, and frustules of stipitate or enclosed 
forms frequently occur free; for which reasons Hrtpere (Consp. Crit. Diat. p. 107) 1863 united them 
in one genus, for which he considered the name Cymbella more adequately fitting, although a 
little more recent than Cocconema. There can be no doubt as to the advisability of uniting Cym- 
bella and Cocconema, but some hesitation may be felt in uniting Eneyonema which has somewhat 
differently shaped terminal fissures. On the other hand transitions exist between the downward 
turned terminal fissures of Eneyonema and the reflexed fissures of Cymbella, as for instance in 
C. helvetica; and I think it most convenient to follow the proposition of HeErpmra. 

The most characteristic feature of Cymbella is the asymmetrical form of the valves, but 
this characteristic is subject to much variation. There are all transitions from boat-like to almost 
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symmetrical naviculoid forms. On the other hand several species in other groups of naviculoid dia- 
toms are more or less decidedly asymmetrical. For instance, all the larger forms of Pinnularia shew 
a tendency to asymmetry. The same is the case with numerous varieties of 7'rachyneis aspera. 
All the Amphore are asymmetrical, and usually in a more decided manner than the Cymbellee. 
From some groups of the old genus Amphora the Cymbelle differ only by their connecting zone 
not being complex. From other groups of the same genus the distinction is attended with more 
difficulty, especially in the new group Cymbamphora, the valves of which are still more asymme- 
trical, having the median line close to the ventral margin. But the Cymbamphorie are marine 
or brackish, while the Cymbellee usually are of fresh-water habitat. 

The structure of the Cymbelle consists of puncta disposed in rows or of transverse stri, 
which are more or less transversely lineate. The striz in the middle of the valve are radiate and 
somewhat more distant than in other parts of the valve. In the ends they are parallel or radiate. 
They either reach the median line, or end at some distance from it, leaving a narrow axial area, 
frequently dilated around the central nodule. In some species there is a shallow depression on the 
ventral side of the central nodule, the median ventral strive appearing to be crossed, below the 
central nodule, by a semicircular furrow. In one division of Cymbella there is in the middle of 
the central nodule or on its ventral side a peculiar punctum or pore, for which I use the name 
stigma. If the stigma is below the nodule, a fine, fissure-like line proceeds from it into the nodule. 
The median line is in some species oblique and therefore broad, shewing a complex structure, as 
in some Pinnularias. The terminal nodules are usually close to the end of the valve, and the 
fissures, especially in the boat-like forms, reflexed to the dorsal side. In the naviculoid forms it is 
comma-like, and in C. helvetica straight, in the direction of the median line, thus forming a passage 
to Encyonema, which has the terminal fissures bent downwards. 

The Cymbellee are certainly nearly akin to the Naviculie of the section Lineolate. Navicula 
dicephala is closely connected with C. amphicephala, and C. naviculiformis, and with these a number 
of forms are more or less related: 


Navicula dicephala 


Cymbella amphicephala—- Cymbella naviculiformis 
Geiienher ce, C. tumida C. heteropleura 
C. ret C. Cistula Cc: agate 
C. lanceolata C. Janischii. 


Cymb. mucrocephala shews some signs of affinity to Navicula Bulnheimii, and we may thus 
trace passages to a number of forms 


Navicula Bulnheimi 
9 


Cymbella microcephala 


C. Cesatii 
C. angustata C. stauroneiformis 


C. austriaca. 


Cymbella alpina is an isolated form, without, so far I can see, any close relation to the 
Iineolate, although the structure of the strive is the same as in the typical form of that group of 
Navicula. Cymb. sinuata is also an isolated form, which seems to have its nearest relatives in 
Gomphonema. 
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69. M. Braunii Gruv. (1863). — V. elliptic-lanceolate. L. 0,04 to 0,095; B. 0,014 to 0,027 
mm. Central nodule large, quadrate, prolonged into narrow horns, as to form a lyriform figure. 
Loculi 4,5 to 6 in 0,01 mm. quadrate, equal, or the median larger, forming a band ending near the 
extremities. Striz 18 to 22 in 0,01 mm. parallel, radiate towards the ends, finely punctate; puncta 
about 25 in 0,01 mm. — Verh. 1863 p. 156 Pl. IV f. 2. Dannr. Balt. D. Pl. If. 4. V. H. Syn. 
p. 71° PLTV. f. 21, 220 A." S. “Atl” CHLAXRY F.°39, 4045; CU XR XVI £8 to fe ee 
mannii Lewis Proced. Ac. Nat. Hist. Philad. p. 13 Pl. II f. 15 (1865). 

Brackish water: Spitsbergen! Baltic! Caspian Sea! Saxony! North Sea! Mediterranean, 
Adriatic and Black Seas! Red Sea (Grun.), Japan! Pensacola! Cape May (Lewis). 


70. M. Debyi Cx. (1892). — V. narrow, rhombic-lanceolate. L. 0,055; B. 0,014 mm. Median 
line strongly flexuose. Central area quadrate, expanded into narrow, linear lateral areas, parallel 
to the median line. Loculi 8 in 0,01 mm. quadrate, forming a narrow band reaching to the ends. 
Strie 15 in 0,01 mm. slightly radiate, finely punctate. — Diatomiste I p. 161 Pl. XXIII f. 11. 
Nav. perducta Pant. III Pl. XVIII f. 262 (1893). M. rhomboidalis Pant. III Pl. XLI f. 563 (1893)? 

Marine: Karand, Hungary, fossil (Deby Coll.)! 


71. M. baltjikiana Gru. (188 ?). — V. elliptical to elliptic-lanceolate, subacute. L. 0,042; 
B. 0,02 mm. Median line undulating. Central area broad, transverse, merging into two narrow, 
lunate lateral areas. Loculi 6 to 8 in 0,01 mm., equal, rectangular, forming bands, ending at some 
distance from the apices. Striz 16 to 17 in 0,01 mm., slightly radiate, coarsely punctate; puncta 
about 16 in 0,01 mm. — M. Braunii var. baltjikiana Grun. in V. H. Types N:o 545. MW. balty. 
A. 8. Atl. CLXXXVIIT f. 2: Icon. n. Ply Wf 11. WM. . Pethot Panv: IE) Ply XVI 
(1893). M. neogena Pant. II Pl. XLI f. 559 (1893). M. Kinkerti Panr. IT Pl. XLI f. 562 (1893). 
Navicula Orphei Pant. IIT Pl. XLIT f. 580 (1893). 

Marine: Baltjik, foss.! 

Var. bullata Cu. — Areas with some few scattered, large puncta. L. 0,09; B. 0,024 mm. 
Striz 17 in 0,01 mm. Puncta 16 in 0,01 mm. 

Marine: Russia, fossil (Deby Coll.)! 


72. M. Macdonaldii Grev. (1865). — V. lanceolate to rhomboid, subacute. LL. 0,035 to 0,045; 
B. 0,013 to 0,o17 mm. Median line slightly undulating. Central nodule transversely dilated into 
a broad stauros. Loculi 3 in 0,01 mm., decreasing in size towards the extremities and with slightly 
rounded interior edges. Strie 22 in 0,01 mm. slightly radiate throughout, crossed by large, semi- 
lanceolate areas, punctate; puncta about 22 in 0,01 mm. forming somewhat undulating longitudinal 
rows. — T. Bot. Soc. Edinb. Vol. VII p. 237 Pl. Ill f. 15. A.S. Atl. CLXXXVII f. 42, 43. 
fcon.' 1, Pl Tt 21. 

Marine: Corsica! Adriatic! Philippines! Australia (Grev.). 


73. M. euxina Cr. (1892). — V. lanceolate. L. 0,07; B. 0,026 mm. Median line undulating, 
Axial area narrow. Central nodule transversely dilated into a short stauros. Axial area narrow; 
central area prolonged into the narrow, lunate lateral areas. Loculi 5 in 0,01 mm. equal, quadrate, 
forming a band reaching nearly to the ends. Striz 17 in 0,01 mm. coarsely punctate; puncta 
about 18 in 0,01 mm. forming undulating longitudinal rows. Axial striz short. — Diatomiste I 
p.. 160 PL SXEY To; 

Marine: Baltjik, fossil! 


74. M. entoleia Cr. (1892). — V. lanceolate. LL. 0,07; B. 0,025 mm. Loculi 4 in 0,01 mm. 
of equal size, rectangular, forming bands ending at some distance from the extremities. Median 
line undulating. Axial area lanceolate, moderately broad. Striz 17 in 0,01 mm. punctate; puncta, 
about 14 in 0.01 mm., forming longitudinal undulating rows. — Diatomiste I p. 160 Pl. XXIIT 
f. 8. A. 8S. Atl. CLXXXVIII f. 15 to 17. 

Marine: Baltjik, foss.! 
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A similar, not described, and insufficiently figured, form seems to be M. obtusa var. fluvia- 


tits Brun in A. S. Atl. CLXXXVIII f. 18. 


75. M. antiqua Cx. (1893). — V. rhomboid. L. 0,08; B. 0,03 mm, Median line slightly 
undulating. Axial area a narrow, lanceolate space. Loculi 6 in 0,01 mm., equal, quadrate, forming 
a band inside the margin and ending at some distance from the extremities. Strive 18 in 0,01 
mm. parallel, very slightly radiate at the ends, punctate; puncta 18 in 0,01 mm., forming undu- 
lating longitudinal rows. — Diatomiste II p. 16 Pl. I f. 19. 

Marine: Karand, Hungary, fossil (Deby Coll.)! 


76. M. cruciata Leup. Forrm. (1879). — V. rhomboid. I. 0,085 to 0,122; B. 0,053 to 0,057 
mm. Central nodule transversely dilated into a stauros, not reaching to the margins. Median 
line slightly undulating. Loculi? Lateral areas large, semilanceolate, crossed by faint striz. 
Striz marginal and axial. Marginal strie 8 to 9 in 0,01 mm. punctate; puncta 12 in 0,01 mm. 
Axial striz short. —- Nav. cruc. Leup. Forrm. D. Ceylan p. 25 Pl. II f. 19. Mast. crue. Cu. Dia- 
tomiste I p. 65 Pl. X f. 4 (1891). A. S. Atl. CLXXXVII f. 50. 

Marine: Ceylon (Le Tourneur Coll.)! Manilla (Deby Coll.)! Philippines! 


77. M. Craveni Lreup. Fort. (1879). — V. rhombic-lanceolate. L. 0,111; B. 0,056 to 0,06 
mm. Median line almost straight. Central area irregularly rounded, moderately large. Loculi? 
Lateral areas large, with numerous and irregular longitudinal rows (about 7 in 0,01 mm.) of 
elongated puncta. Strizw marginal and axial. Marginal strie 12 in 0,01 mm. punctate; puncta 
about 14 in 001 mm. — WNavicula Crav. Leup. Forrm. D. Ceylan p. 25 Pl. IT f. 20. Mastogl. 
Crav. Cu. Diatomiste I p. 66 Pl. X f. 5. 


Marine: Colombo, Ceylon (Le Tourneur Coll.)! 


78. M. Leudugeri Cu. a. Grove (1891). — V. rhombic-lanceolate. L. 0,12; B. 0,06 mm. 
Median line undulating. Central area small, subquadrate. Axial area very narrow. Loculi 3 in 
0,01 mm., quadrate, equal, forming a band, reaching to the extremities. Lateral areas broad, semi- 
lanceolate, with numerous longitudinal rows (about 7 in 0,01 mm.) of short strie. Striz marginal 
and axial, 14 in 0,01 mm. punctate; puncta 15 in 0,01 mm. forming undulating, longitudinal rows. 
-— Diatomiste I p. 65 Pl. X f. 3. A. 8. Atl. CLXXXVI f. 13. 

Marine: Macassar Straits! Singapore! Java! 


79. M. lemnisecata Leup. Forrm. (1879). — V. rhombic-lanceolate. L. 0,05 to O,oss; B. 0,025 
to 0,043 mm. Median line slightly undulating. Loculi 5 to 6 in 0,01 mm. quadrate, forming a 
band reaching to the ends. Central area small, quadrate. Lateral areas large, semilanceolate, 
with a few (3 to 4) longitudinal rows of short striz. Stria 15 to 16 in 0,01 mm. punctate; puncta 
15 to 20 in 0,01 mm. — D. de Ceylon p. 35 Pl. HI f. 29. A. S. Atl CLXXXVI f. 14. Icon. n. 
Pl. II f. 26. M. decora Leup. Fort. 1. c. f. 32. 

Marine: Madagascar (Van Heurck and Kinker Coll.)!' Ceylon! Sumbava (Kinker Coll.)! 
Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)! Carpentaria Bay! Japan! Colon (Deby_Coll.)! 


80. M. javanica Ci. (1893). — V. rhomboid-lanceolate. L. 0,11; B, 0,032 mm. Median line 
slightly undulating. No axial or central areas. Loculi 3 in 0,01. mm. equal, rectangular, forming 
a narrow band, reaching to the ends. Striz 16 in 0,01 mm. parallel, slightly radiate at the ends, 
composed of elongated puncta, forming longitudinal, parallel, straight rows, 12 in 0,01 mm. Sur- 
face of the valve with a shallow, narrow, longitudinal depression, close to the median line. The 
longitudinal rows of puncta are more distant on the depression. — A. 8. Atl. CLXXXVIITI f. 38. 
eon.sn. Pl ll 122,23. 

Marine: Java! Sumatra (Grove Coll.)! 
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ends. L. 0,015 to 0,028; B. 0,003 to 0,004 mm. Median line almost central, straight; its central 
pores approximate. Axial and central areas indistinct. Strize 24 to 30 in 0,01 mm. almost pa- 
rallel. — Grun. in V. H. Syn. p. 63 Pl. VIII f. 36 to 39. C. minuseula A. S. Atl. IX f. 58 to 61? 

Fresh water: Greenland! Scotland! Sweden (Vernamo, fossil)! Belgium (V. H.), Ecuador, Banos! 


2. ©. (Eneyonema) Cesatii Rasy. (1853). — V. nearly symmetrical, narrow lanceolate, 
gradually tapering from the middle to the acute ends. L. 0,045 to 0,05; B. 0,006 to 0,007 mm. 
Median line almost central, with approximate central pores and slightly curved terminal fissures 
at some distance from the ends. Axial area narrow; central area small. Striz radiate throughout, 
about 19 in 0,01 mm., very finely punctate. — Nav. appendiculata Grun. Verh. 1860 p. 552 Pl. TV 
f. 29. Nav: Cesati?’ Ragu. Stissw. D. p. 39 Pl. VI f. 89. V. H. Syn: p. 88: PLOWITl £ 35. Cym- 
bella Cesatu Grun. A. S. Atl. LXXI f. 48, 49. 

Fresh water: Greenland! Iceland! Swedish and Russian Lappland! Scotland! Sweden (We- 
nern)! Belgium (V. H.), Piedmont (Rabh.), Canada! 

This form, easily recognized by the distance of its terminal nodules from the ends of the 
valve, is so slightly asymmetrical, that one might regard it as a Navicula. It seems to be an in- 
habitant principally of northern or alpine regions. In Verh. 1860 (p. 571 Pl. VII f. 16) Grunow 
mentions a Colletonema dubium as occurring together with C. Cesatw (his Nav. appendiculata) and 
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with frustules of the same appearance. It seems then probable that the frustules of C. Cesatii 
occur enclosed in gelatinous tubes. 


3. ©. angustata W. Sm. (1853). — V. almost symmetrical, with, usually, slightly triundu- 
late margins and capitate ends. L. 0,03 to 0,05; B. 0,008 mm. Median line almost central, straight. 
its central pores approximate and its terminal fissures in the ends of the valve. Axial area very 
narrow or indistinct, not dilated in the middle. Striz about 16 in 0,01 mm., slightly radiate 
throughout. — N. angustata W. Sm. B. D. I Pl. XVII f. 156. C. equalis A. S. Atl. IX f. 69. 
C. equ. var. hybrida Gruxn. A. 8. Atl. LXXI f. 50. Navie. inequilatera Laasr. Spitsb. D. p. 33 
Pl. I f. 10. 

Fresh water (alpine and arctic regions): Greenland! Spitsbergen! Scotland, England (W. Sim), 
Norway (Dovre)! Sweden (Gellivara, Degernais, Loka, Férarm in Asnen, fossil)! Finland (Imandra 
to Karelen and Aland)! 


4. ©. Sehmidtii Grun. (1875). — V. almost symmetrical, broadly linear, with triundulate 
margins and cuneate ends. 1. 0,026; B. 0,oo9 mm. Median line almost central, slightly flexuose. 
Axial and central areas indistinct. Strize about 14 in 0,01 mm., slightly radiate. — Grun. in 


A.S. Atl. IX f. 48. 
Brackish water: Neusiedler See, Hungary (Atl.). 


5. C. obtusiuseula (Kiirz. 1844?) Grun. 1875. — V. slightly asymmetrical, broad, almost 
elliptical, with subrostrate ends. L. 0,027; B. 0,012 mm. Median line almost central, straight. 
Axial area very narrow; central area small and orbicular. Striz 12 in 0,01 mm., slightly radiate. 
Kia Bac p (Weyl f. 68, A. 8S. Atl. TX f. 49. 

Fresh water: Steinitz See (Atl.). 


6. C. alpina Grun. (1863). — V. slightly asymmetrical, lanceolate, with convex dorsal and 
ventral margins and slightly obtuse ends. L. 0,023 to 0,04; B. 0,008 to 0,01 mm. Median line 
straight, slightly excentric. Axial area very narrow, not dilated in the middle. Strie# 5 in 0,01 
mm., very slightly radiate, finely transversely lineate. — Grun. Verh. 1863 p. 148 Pl. IV f. 19. 
A. S. Atl. LXXI f. 44, 45. Brun. Diat. des Alpes p. 62 PI. III f. 7. 

Fresh water (alpine regions): Tyrol (Grun.), Switzerland (Brun), Savoy! 

This little species is very characteristic, not nearly akin to any other Cymbella, and di- 
stinguished by its unusually coarse and lineate striz. It is an habitant of alpine regions only. 
The fine lineation of the striz appears to indicate a relationship to the group Navicule lineolate, 
but there is no closely allied from in that group. 


fod 


7. ©. borealis Cu. (1891). — V. slightly asymmetrical, linear-lanceolate, gradually tapering 
from the middle to the obtuse or slightly capitate ends. L. 0,06 to 0,07; B. 0,007 to 0,09 mm. 
Median line almost central, straight. Axial area very narrow, slightly or indistinctly dilated in 
the middle. Striz 10 (middle) to 13 or 14 (ends) in 0,01 mm., very slightly radiate throughout, 
very finely lineate. —- Cui. D. of Finl. p. 46 Pl. II f. 19. 

Fresh water: Russian Lapland! 


8. C. delicatula Kirz. (1849). — V. narrow, lanceolate, slightly asymmetrical, obtuse. L. 
0,022 to 0,03; B. 0,005 to 0,006 mm. Strive 18 or 20 (dorsal) to 21 (ventral) in 0,01 mm., delicate. 
eta, op, Ale p. o9. A. S. Atl UX £54, 5o. VO. 'Syni'p. 62 Pl TTT? 6. 

Fresh water (moist rocks etc.): Norway (Dovre, Brevig)! Sweden (Lapland to Skane)! 
France! Savoy! Genéve! 

This species is recognized by its narrow, almost linear, lanceolate valves and by its close 
and delicate striae. It is nearly connected with C. levis, which has broader valves and somewhat 
coarser striz. Intermediate forms exist between both. 
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As Cymbella elegans Cramer has issued in Rabh. Alg. Eur. N:o 1441 (1863) a sample con- 
taining several Cymbelle, as C. Cistula, C. helvetica, C. delicatula, C. levis, C. affinis, C. lepto- 
ceras, C. amphicephala and C. aspera. As no description or figure of C. elegans is given, it is 
impossible to determine what form the name denotes. 


9. ©. levis Nancenr (1849). — V. strongly asymmetrical, semilanceolate, gradually tapering 
from the middle to the ends. Dorsal margin arcuate; ventral margin straight or slightly convex 
in the middle. L. 0,025 to 0,035; B. 0,007 to 0,oo8 mm. Median line somewhat excentric and 
slightly arcuate. Axial area indistinct. Strize of the dorsal side 13 (middle) to 15 (ends) in 0,01 
mm., slightly radiate. Strive of the ventral side 16 (middle) to 17 (ends) in 0,01 mm. almost pa- 
rallel and finely punctate. — Naze. in Kiitz. Sp. Alg. p. 59. V. H. Syn. p. 62 Pl. III f. 7. 
A. 8. Atl. IX f. 35. 

Fresh’ water: Norway (Dovre)! Sweden (Gellivaara to Ortofta in Skane)! Finland (Lapland 
to Karelen)! Scotland! Ziirich (Grun.), Tours du Rhone! 


10. ©, pusilla Grun. (1875). — V. asymmetrical, narrow, semilanceolate, with subacute ends 
and arcuate dorsal, straight or slightly convex ventral, margin. IL. 0,23 to 0,04; B. 0,005 to 0,0075 
mm. Median line straight, strongly excentric. Axial area very narrow, not, or slightly, dilated 
around the central nodule. Strive 15 to 18 (middle) or 16 to 20 (ends) in 0,01 mm., radiate in 
the middle, transverse at the ends. — Grun. in A. S. Atl. IX f. 36, 37. V. H. Syn. Pl. III f. 5. 

Brackish water: Sweden (Baltic: Gothland, Malmé)! Halle! Neusiedler See (Grun.), Caspian 
Sea (Grun.), Normandy! Belgium (V. H.), Bayonne (Atl.), Sardinia (Grun.), Mouth of Jenissey! 
South Africa! Eeuador! 


11. ©. yarrensis A. S. (1881). — V. narrow, semilanceolate, acute. IL. 0,075 to 0,113; B. 
O,o12 to O,o15 mm. Median line nearly central; its terminal fissures in the ends. Axial area 
narrow, linear, dilated in the middle to an elongated central area. Striz 11 in 0,01 mm., somewhat 
more distant in the middle, where they are radiate, parallel in the ends. — Encyon? yarrense 
7a aes) BOR D.C ls ied 

Slightly brackish water: Yarra-Yarra (Australia)! Tasmania! 

12. C. rupicola Grun. (1881). — V. slightly asymmetrical, lanceolate, gradually tapering 
from the middle to the subacute ends. lL. 0,027 to 0,034; B. 0,0045 to O,oo55 mm. Median line 
almost central, straight. Axial area narrow, not dilated in the middle. Dorsal striz 12 (middle) 
to 15 (ends) in O,o1 mm. slightly radiate. Ventral strie 16 in 0,01 mm. slightly radiate — 
Grun. in A. S. Atl. LXXI f. 70, 71. 

Fresh water (moist rocks): Arctic America! Scotland (V. H. Types), Salzburg (Atl1.). 

This species is very nearly akin to C. levis and differs scarcely in anything except the 
less asymmetrical valves. 


13. C. Reinhardtii Grun. (1875). — V. slightly asymmetrical, elliptic-lanceolate, with 
convex dorsal and ventral margins. Ends obtuse. L. 0,03 to 0,06; B. 0,008 to 0,014 mm. Median 
line nearly central, straight. Axial area narrow, gradually dilated to the middle, where it ex- 
pands to a moderately large central area. Strive 10 (middle) to 13 or 14 (ends) in 0,01 mm. The 
median striz are more distant than the rest and slightly radiate. Towards the ends the stric 
become almost parallel. — A. S. Atl. IX f. 27. Cru. M. D. No 182. 

Fresh water: Norway (Romsdalen)! Steinitz Sea (Atl). 

The above description is from specimens in Cl. M. D. 132, determined by GruNnow as 
C. Reinhardti. 

14. ©. leptoceros (Exe. 1843?) Grux. — V. asymmetrical, lanceolate, with slightly gibbous 


ventral margin and obtuse, sometimes slightly attenuated ends. L. 0,02 to 0,04; B. 0,008 to 0,01 
mm. Median line slightly arcuate. Axial area linear, not dilated around the central nodule. 


ar 
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Strie 9 or 11 (middle) to 12 (ends) in 0,01 mm. slightly radiate, especially near the ends, punctate; 
puncta about 22 in 0,01 mm. — Cocc. lept. Ens. Am. Pl. I: 2 f. 30. Cy. leptoc. V. H. Syn. p. 62 
Pl. Il f. 18, Ill f. 24 (f. curta) Suppl. A. f. 2 (f. elongata). Cy. hungarica Pant. II p. 40 Pl. I 
f. 14 (1889)? 

Fresh water: Rostock (foss.), Belgium! Hungary foss. (Pant.)? Mexico, foss.! 

Var. minor Grun. (1882). — L. 0,026; B. 0,007 mm. — Grun. Foss. D. Osterr. Ung. p. 142 
PE? REX EX! 82. 

Fresh water: Hungary, fossil (Grun.). 

Var. angusta GRUN. (1882). L. 0,024 to 0,04; B. 0,005 to 0,01 mm. Strize 12 to 15 in 
0.01 mm. — Grun. Foss. D. Osterr. Ung. p. 142 Pl. XXIX f. 33, 34. 

Fresh water: Greenland! Hungary, fossil (Grun.), Geneva! Savoy! 

Var. excisa Per. (1877). — Ventral margin indented in the middle. — C. turgida var. excisa Perv. 
Bull. Soe. Bot. de France 1877 Pl. If. 2. A.S. Atl. LXXI tf. 35. Gru. Foss. D. Osterr. Ung. p. 142. 

Fresh water: Marly, near Paris (according to Grunow). 

The most marked characteristic of CU. leptoceros is the distinct axial area, which seems to 
become much reduced in some of the varieties, named by GruNow, especially in the var. excisa 
which I have placed here on the authority of GruNow. Specimens of that var. from Marly (Cl. M. 
D. N:o 195) agree in my opinion with C. tumidula Grun. 

The following forms, found in a fossil state in Hungary and described by PanrocsEK seem 
to be nearly akin to C. leptoceros. 

C. kavnensis Pant. (II p. 40 Pl. XI f. 186). — L. 0,025; B. 0.0075 mm. Strize 15 in 0,01 mm. 

C. Neupauert Pant. (11 p. 40 Pl. XI f. 187). — L. 0,027; B. 0,0095 mm. Strive 15 in 0,01 mm. 

Specimens from (Gyéngiés-Pata, which I have examined, are scarcely distinguishable from 
C. leptoceros in Van Heurck’s Types. 


15. C. austriaca Grun. (1875). — V. asymmetrical; with arcuate dorsal margin and slightly 
convex ventral margin. Ends obtuse and rounded. L. 0,045 to 0,068; B. O,o12 to 0,017 mm, 
Median line somewhat excentric, nearly straight, broad (oblique). Axial area distinct, linear, not 
widened in the middle. Striz 11 or 13 (dorsal) to 13 or 14 (ventral) in 0,01 mm., radiate through- 
out, punctate; puncta about 21 in 0,01 mm. — Grun. in A. S. Atl. IX f. 10, LXXI f. 67 to 69. 

Fresh water: Tyrol (Atl.), Switzerland (St. Gingolf, Engadine)! 

Var. prisca GRUN. (1882). — L. 0,05 to 0,078; B. 0,013 to 0,019 mm. Median line slightly 
arcuate. Area slightly dilated on the dorsal side of the central nodule. Strie 9 (middle) to 11 
(ends) in 0,o1 mm., punctate. Puncta 23 in 0,01 mm. — Grun. Foss. D. Osterr. Ung. p. 148 
Er AAP f. 29. 

Fresh water: Hungary, fossil (Grun.). 

Var. excisa Grun. (1882). — Smaller. Ventral margin indented. — Grun. Foss. D. Osterr. 
Ragubl Set 27s) ban, IE PLY £11. 

Fresh water: Hungary, fossil (Grun.). 

C. austriaca, which seems to inhabit the alps only, is characterized by its median line, being 
oblique and therefore broad in the middle between the central and terminal nodules, by its dis- 
tinctly punctate strie and non-rostrate ends. It is evidently akin to C. leptoceros. Cymb. Erdoben- 
yana Pant. (II p. 40 Pl. XI f. 198; 1889) agrees completely with C. austriaea, as | have convinced 
myself by examining specimens from Erdébenye. 


16. €. Stodderi Cx. (1881). — V. slightly asymmetrical, narrow, lanceolate, with subrostrate 
ends. L. 0,075 to 0,09; B. 0,015 mm. Median line almost central, straight; its terminal fissures 
approximate to the ends. Axial area moderately broad, linear-lanceolate, not abruptly dilated 
around the central nodule. Strie strongly radiate in the middle, 10 or 11 (middle) to 12 (ends) 
in 0,01 mm., not distinctly punctate. — Cu. N. R. D. p.5 Pl If 5. Cu. M. D. Neo 212, 274. 

Fresh water: Monmouth (Maine), Bemis Lake (White Mountains)! Caldas (Brazil)! 
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This species is probably akin to Nav. Monmouthiana (run., and its place here is somewhat 
doubtful. 


17. ©. amphioxys Kirz. (1844) Gruy. — V. almost symmetrical, narrow linear-lanceolate, 
with subrostrate ends. L. 0,07; B. 0,007 mm. Median line almost central, straight. Axial area 
narrow; central area indistinct. Striz 17 in 0,01 mm. slightly radiate in the middle and slightly 
convergent in the ends, not distinctly punctate. — Navic. amphiorys Kurz. Bac. p. 91 Pl. XXVIII 
f. 372 Cymb. navic. var. amphioyx Grun. in Cl. M. D. Nzo 273 (1879). 

Fresh water: Degernis, Westerbotten, Sweden, fossil! 

This form, frequent in Cl. M. D. N:o 273, seems not to be akin to C. naviculacea, but rather 
to the group of Navicula radiosa, having, like those, the terminal striz convergent. 


18. C. acuta A. S. (1881). — V. almost symmetrical, lanceolate, with acute ends. LL. 0,05 
to 0,085; B. 0,016 to 0,o2 mm. Median line almost central, straight. Axial area narrow, linear, 
in the middle dilated to a rhomboid-orbicular central area. Striw 9 to 11 in 0,01 mm., very finely 
punctate. — C. americana var. acuta A. 8. Atl. LXXI f. 75 to 78. 

Fresh water: Sweden (Lake Rosslingen in Calmar Lin)! Mouth of Jenissey! Demerara River! 


19. ©. acutiuseula Ci. N. Sp. — V. slightly asymmetrical, lanceolate, gradually tapering 
from the middle to the acute ends. L. 0,07 to 0,095; B. 0,02 to 0,022 mm. Axial area narrow, 
lanceolate, not (or on the ventral side slightly) dilated around the central nodule. Striz 9 to 10 
(middle) or 11 (ends) in 0,01 mm., slightly radiate in the middle, parallel at the ends, coarsely 
punctate; puncta 17 to 20 in 0,01 mm. — PI. IV f. 26. 

Fresh water: Crane Pond! Waltham, Mass.! 

This species is nearly akin to C. acuta, but has broader area and more coarsely punctate striz. 


20. C. Haueckii V. H. (1888). — V. asymmetrical-lanceolate, with arcuate dorsal margin, 
slightly convex ventral margin and obtuse, not rostrate ends. L. 0,07 to 0,08; B. 0,018 to 0,02 
mm. Median line shghtly asymmetrical, almost straight. Axial area narrow, lanceolate, scarcely 
dilated on the dorsal, but distinctly on the ventral side of the central nodule. Striz 10 (middle) 
to 18 (ends) in 0,01 mm., radiate throughout, coarsely punctate; puncta about 18 in 0,01 mm. — 
V. H. in Hauck and Richter Phycoth. univ. N:o 147. Notarisia 1888 p. 622. Icon. n. Pl. IV f. 24. 

Fresh water: Triest! 

The above description is from original specimens in Van Heurck’s collection. C. Hauchii is 
sunilar to C. acutiuscula, but the striz are radiate in the ends, where they are much closer than 
in the middle. C. Lindsayana Grey. (Trans. Bot. Soc. Edinb. Vol. VIII p. 234 Pl. IL f. 5 to 8) 
has the same size and outline as C. Hauchii, but, according to GREVILLE, somewhat coarser strie. 
The description and figures given by GREVILLE are not sufhcient for identification. 


21. C. amphicephala Naren (1849). — V. slightly asymmetrical, with arcuate dorsal and 
almost straight ventral margin. Ends rostrate to rostrate-capitate. L. 0,025 to 0,04; B. O,009 to 
O,o1 mm. Median line slightly excentric, almost straight. Axial and central areas indistinct. 
Strie 12 or 14 (dorsal) to 16 (ventral) in 0,01 mm., more distant in the middle than elsewhere, 
slightly radiate. — Nana. in Kiitz. Sp. Alg. p. 890. A. S. Atl. IX f. 62, 64 to 66; LXXI f. 52. 
V. H. Syn. p. 61 Pl. IL f 6. C. naviculiformis Huts. Consp. Crit. p. 108 Pl. I f. 2. 

Fresh water: Spitsbergen! Iceland! Sweden (Areskutan, Upsala, Billingen, Gulf of Bothnia)! 
Denmark! Holstein! England! Saxony! Belgium (V. H.), Switzerland! Ispahan (Atl.), Tasmania! 
New Zealand! Brazil! 

Var. subundulata Cu. — VY. linear, with slightly triundulate margins and capitate ends. 
L. 0,043 B. O,oo7 mm. Strive in the middle 16, at the ends 18 in 0,01 mm. 

Fresh water: Norway, Dovre! 
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Var. hercynica A. 8. (1875). — V. rostrate. L. 0,029; B. 0,01 mm. Strize about 13 in 0,01 mm. 
OU. here. A. S. Atl. LX f. 30, 31. C. abyssinica Grun. in Martelli Florula bogosensis p. 151 Pl. Lf. 3 (1886). 
Fresh water: Juliushall, Harzburg (Atl.), Ringsjén (Sweden)! Abyssinia (Grun.). 


22. ©. lata Gruy. Ms. — V. slightly asymmetrical, broadly lanceolate, with subrostrate to 
rostrate ends. L. 0,042 to 0,056; B. 0,016 to 0,o18 mm. Median line almost straight and central. 
Axial area narrow, linear, slightly dilated around the central nodule. Striee 9 (middle) to 12 (ends) 
in 0,01 mm. slightly radiate in the middle, almost parallel at the ends, finely punctate. — PI. LV f. 27. 

Fresh or slightly brackish water: Sweden (Gulf of Bothnia at Pitea; Ore sjé, near Boras)! 
Ladoga! Domblitten, Rostock and Liineburg, fossil! 

This species resembles in outline C. Ehrenbergi, but is much smaller and has less distinctly 
punctate stric. 


23. ©. Cucumis A. 8S. (1875). — V. broad, with convex dorsal and almost straight or slightly 
convex ventral margin. Ends rostrate-truncate. LL. 0,07 to 0,09; B. 0,024 mm. Median line almost 
central, slightly arcuate. Axial area narrow, slightly dilated around the central nodule. Stric 
8 to 9 (dorsal) to 10 (ventral) in 0,01 mm. punctate; puncta 12 in 0,01 mm., more distant on the 
median ventral striw. — A. 8. Atl. IX f. 21, 22. 

Fresh water: Bengal (Atl.), Cameroon! 


24. ©. Ehrenbergiit Kirz. (1844). — V. asymmetrical, elliptic-lanceolate, with slightly 
rostrate, obtuse ends. L. O,o9 to 0,14; B. O,o28 to O,o38 mm. Median line slightly excentric, 
straight. Axial area narrow, but distinct, slightly dilated around the central nodule. Strive 7 to 
9 in 0,01 mm. slightly radiate throughout, coarsely punctate; puncta 13 to 16 in 0,01 mm. — 
Navic. inequalis Kus. Inf. Pl. XIII f. 18 (18388). Cymb. Ehrenb. Kirz. Bac. p. 79 Pl. VI f. 11. 
eM ese Dac tii tei, As. Atl LX £6 10,9; UXXLt. 74. V. W. Syn. p. 61 Pl. It £. 1. 

Fresh water: Iceland! Sweden (from Lapland to Skane)! Norway! Finland! England! Bel- 
gium (V. H.), Paris! Germany! Switzerland! North America (Crane Pond, Lost Spring Ranch, 
Washington territory, St. Rosa Cal.)! 

Var. delecta A. S. (1875). — V. asymmetrical-lanceolate, with slightly rostrate ends. L. 0,063 
to 0,085; B. 0,019 to 0,o24 mm. Axial area narrow, not, or slightly, dilated around the central 
nodule. Strie 8 to 9 (middle) to 11 (ends) in 0,01 mm. -— Cymb. delecta A. S. Atl. LX f. 17. 
C.. Ehrenbergu var. Atl. LXXI f. 80. C. Ehrenb. var. minor V. H. Syn. I f. 2. 

Fresh water: Greenland! Kénigsaue (Atl.), Puerto Monte, Chili (Atl.), Victoria, Splitters 
Creek (Austr.)! 


25. C. lapponiea Grun. (1879). — V. almost symmetrical, sublanceolate, gradually tapering 
from the middle to the acute ends. LL. 0,033 to 0,037; B. 0,008 to O,oos5 mm. Median line almost 
central, straight. Axial area narrow; central area rather large, rounded. Median strive 16 in 
0,01 mm., terminal strive about 21 in 0,01 mm., finely punctate. — Grun. in Cl. M. D. N:zo 271. 
Eb LV pice2d. 

Fresh water: North Iceland! Repats in Gellivare, Lulea Lapmark, fossil, Sweden! 

This species has never been described or figured, but I suppose that GruNow denotes this 
form, which occurs sparingly in Cl. M. D. N:o 271. This species seems to connect C. Cesati with 
C. stauroneiformis. 


26. (C, stauroneiformis Lacsr. (1873). — V. lanceolate, almost symmetrical, with nearly 
obtuse, attenuated ends. L. 0,038 to 0,04; B. 0,009 to 0,011 mm. Median line almost central, 
straight. Axial area very narrow; central area large, quadrate, somewhat broader outwards, not 
reaching to the margins. Strie 16 to 17 in 0,01 mm., slightly radiate, finely punctate. — Laasv. 
Spitsb. D. p. 45 Pl. Lf. 15. A. S. Ath LXXI f. 62, 63. 

Fresh water: Beeren Kiland (Lagst.), Spitsbergen! 
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27. C. navieuliformis Aversw. (1861). — V. elliptic-lanceolate, slightly asymmetrical, with 
rostrate-capitate ends. L. 0,03 to 0,047; B. 0,01 to 0,016 mm. Median line almost central, nearly 
straight. Axial area narrow, linear, suddenly dilated in the middle to an orbicular space. Strie 


in the dorsal side 14 (middle) to 18 (ends) in 0,01 mm., on the ventral side 14 in 0,01 mm. 
— Auvrrsw. Rabh. Alg. E. N:o 1065. V. H. Syn. Pl. I f. 5. C. cuspidata W. Sm. B. D. I Pl. IL 
f. 22a’. C. anglica Lagest. Spitsb. D. p. 42 Pl. IL f. 18 (1873). A. S. Atl. IX f. 63. V. H. Syn: 
PROM £! 5: 

Fresh water: Greenland! Spitsbergen! Beeren Eiland (Lagst.), Norway (Romsdalen, Dovre)! 
Sweden! Finland! Holstein! Harz (Atl.), Jenissey! New-Zealand! Australia! 

Herpera (Consp. Crit. p. 108) remarks that Cymb. cusprdata W. SM. is not the species of 
Kirzine, but possibly C. naviculiformis, of which he gives several figures (Pl. I f. 3), which 
however are much more similar to C. amphicephala than to this species. LaAGERstepT proposed the 
name C. anglica, believing it to be identical with the species of W. Smrru, which is too indistinetly 
figured for identification. C. naviculiformis closely resembles C. amphicephala, from which it 1s 
distinguished by the larger central area. 


28. ©. hybrida Grun. (1878). — YV. linear, almost symmetrical, with rostrate ends. L. 
0,045; B. 0,oo9 mm. Median line almost central and straight. Axial area narrow; central area 
large, subquadrate. Strive 11 in 0,01 mm. almost parallel, finely punctate. — Grun. in Cl. M. D. 


N:o 161. Icon. nostr. Pl. IV f. 23. 
Fresh or very slightly brackish water: Sweden (Gothland, Lefrasjén in Skane)! 


29. C. spuria Ci. N. Sp. — V. asymmetrical, lanceolate, with subrostrate ends. L. 0,05 
to 0,06; B. O,o18 mm. Median line very slightly arcuate, almost central. Axial area narrow, 
gradually dilated towards the middle. Strive 12 (dorsal, median) to 13 (ventral and dorsal, termi- 
nal) in 0,01 mm., slightly radiate in the middle, almost parallel in the ends, finely but distinctly 
punctate. : 

Fresh water: Talbot (Victoria, Australia)! Pichinicha (alpine region of Ecuador)! 


30. C€, cuspidata Kurz. (1844). — V. broadly linear-lanceolate, slightly asymmetrical, with 
rostrate-capitate ends. L. O,o4 to 0,095; B. 0,014 to 0,024 mm. Median line slightly excentric, 
straight. Axial area narrow, linear; central area rather large, orbicular. Strive 9 or 10 (middle) 
to 12 or 14 (ends) in 0,01 mm. radiate, finely lineate. — Kirz. Bac. Pl. LI f. 40. Hers. Consp. 
p:/109 Pl. I £)4.,A. S., Atl IX. f. 50 Gypical),53 #0155. <V. H. Syne piel Pla Tas: 

Fresh water: Sweden (Lappland to Upsala and Westergétland)! Norway (Finmark, Dovre)! 
Finland! Paris! Belgium (V. H.), England! Germany! Italy! Greenland! Canada! Massachusetts! 
Jenissey! Kamtschatka! Japan! New Zealand! 

Var. obtusiuscula Grun. (in V. H. Types N:o 19). — L. 0,06 to 0,08; B. 0,019 to 0,02 mm. 
Ends more rounded. 


Fresh water: England (V. H. T.). 


31. ©. heteropleura Ens. (1843). — V. slightly asymmetrical, lanceolate, with rostrate 
and truncate to subrostrate, obtuse ends. L. 0,12 to 0,15; B. 0,033 to 0,o4 mm. Median line 
almost central, straight. Axial area distinct, linear. Central area large, slightly transversely 
dilated. Strie 9 to 10 in 0,o1 mm. slightly radiate throughout, punctate; puncta 9 to 13 in 0,01 
mm. — Pinnularia heteropleuwra Ens. Am. p. 133. M. G. V: 2 f. 11. Cymb. het. Kitz. Bac. p. 79. 
Aw iS., At]. Xs sfdsnd; 

Fresh water (arctic and northern regions): Greenland! Norway (Dovre)! Sweden (Lappland)! 
Russian Lappland! 
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Var. subrostrata Cu. — V. with scarcely rostrate, obtuse ends. L. 0,19 to 0,20; B. 0,045 
mm. Striz 9 in 0,01 mm. coarsely punctate; puncta 9 to 13 in 0,01 mm. — Cymb. heteropleura 


mS: AdheLX £3. 

Fresh water: Canada! Danas Pond! Cherryfield! 

Var. minor Ci. — V. with rostrate and truncate ends. LL. 0,06 to 0,08; B. 0,015 to 0,022 
mm. Strice 9 in 0,01 mm., coarsely punctate; puncta 18 to 21 in 0,01 mm. — Cymb. Ehrenb. var. 
Daest: Spitsh. D. p. 42 Pl. It f 1¥.. Cymb. A. S, Atl. IX f. 51, 52. 

Fresh water: Spitsbergen! Beeren Eiland (Lagst.), Norway (Dovre)! Scotland (Lough Mourne, 
foss.)! Jenissey! St. Fiora, Italy (foss.)! 

The typical C. heteroplewra is a large and characteristic boreal form. The var. minor occurs 
at Hjerkin in Dovre and cannot be distinguished from specimens in St. Fiora deposit. The latter 
variety differs from C. cuspidata in nothing except the somewhat different shape of the ends and 
the more coarsely punctate striew. C. americana A. S. (Atl. IX f. 15, 20) seems to be intermediate 
between C. cuspidata and C. heteropleura var. minor. A similar form occurs in New Zealand at 
Horawarra. 


32. C. oregonica Cit. N. Sp. — V. slightly asymmetrical, lanceolate, gradually tapering 
from the middle to the acute ends. L. 0,1; B. 0,o2 mm. Median line almost central. Axial area 
narrow, slowly dilated to the middle, where it suddenly expands to a large, subrectangular, central 
area. Strive 17 (middle) to 20 (ends) in 0,01 mm. radiate throughout, punctate; puncta about 18 
in 0,01 mm. forming longitudinal rows. — PI. IV f. 25. 

Fresh water: Oregon, fossil! 


33. C, MOlleriana Grun. (1875). — V. nearly symmetrical, somewhat irregularly lanceolate, 
obtuse. L. 0,05 to 0,06; B. 0,01 to 0,012 mm. Terminal nodules of the median line at some di- 
stance from the ends. Axial area narrow; central area large, orbicular. Strive 12 to 13 in 0,01 
mm., radiate throughout. — Grun. in A. S. Atl. IX f. 71 to 75. 

Fresh water(?): Wedel in Holstein (Atl.). 

It seems doubtful whether this form, which I know only from the figures in A. 8. Atlas, 
really be a Cymbella. It has more of the appearance of some form belonging to the group of 
Navicula viridula, but the striz are radiate at the ends. 


34. €. (Eneyonema) lacustris Ac. (1824). — VY. lanceolate, scarcely asymmetrical, with 
obtuse or truncate ends. lL. 0,03 to 0,06; B. 0,01 mm. Median line nearly central; its terminal 
nodules very distant from the ends. Axial area narrow; central area small, irregular. Striz 
about 9 in 0,01 mm., divergent in the middle, convergent at the ends, in the middle alternately 
longer and shorter, transversely lineate; lineolee about 28 in 0,01 mm. — Schizonema lacustre Aa. 
Syst. p. 10. A. S. Atl LXXI f. 1 to 5. V. H. Syn. Pl. XV f. 40. Colletonema subcoherens 
Tuwaites in W. Sm. B. D. I p. 70 Pl. LVI f. 353. Encyonema Ungeri Grun. in A. S. Atl. X 
f. 63. Colletonema lacustre V. H. Syn. p. 111. 

Fresh or slightly brackish water: Hungary (Plattensee Cl. M. D. N:o 108), England (W. Sm.), 
Gulf of Bothnia! 

The frustules of this species live enclosed in mucous tubes. The structure of the valve 
shews that it is nearly akin to the Navicule lineolate. 


35. C, (Eneyonema) prostrata Berk. (1832). — V. strongly asymmetrical, semielliptical, 
with obtuse ends, frequently inclined downwards. . 0,04 to 0,1; B. 0,025 to 0,o3 mm. Median 
line straight; its terminal nodules considerably distant from the ends. Axial area narrow; central 
area small, orbicular. Strizee about 7 in 0,01 mm., in the middle of inequal length, and radiate at 
the ends convergent, transversely lineate. — Monema prostratum Berk. Brit. Alg. Pl. TV f. 3. 
Gloeonema Leibleiniti Aa. Consp. p. 31? Encyonema paradoxum Kiirz. Bac. p. 82 Pl. XXIT f. 1 
(1844). Encyon. prostratum Ratrs Ann. N. Hist. (1) XVI Pl. XVIII f. 3 (1845). W. Sm. B. D. I 
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p» 68 Pl. LIV f. 345. A. S: Atl. X f. 64 to 69; LXXI f.6 to 9. V.H. Syn: p. 65 Pl. III f. 9 
to 11. Cymbella Encyonema Huts. Consp. p. 110 (1863). Eneyonema maximum Wart. Rau. Alg. 
Eur. Nio 1248 (1862). 

Fresh or slightly brackish water: Sweden (Gulf of Bothnia, from Westerbotten to Roslagen; 
Lake Milaren)! Finland (Abo, Ladoga)! England! Belgium (V.-H.), France! Switzerland (Brun), 
Germany! Hungary (Plattensee, Grun.), Italy (St. Fiora, foss.). 


36. ©. (Eneyonema?) inelegans Ci. N. Sp. — V. boat-shaped, with arcuate dorsal margin, 
straight or slightly concave ventral margin, and broad, rounded, somewhat reflexed ends. LL. 0,055 
to 0,065; B. O,o2 mm. Median line parallel to the ventral margin, very excentric. ‘Terminal 
fissures comma-like; terminal pores near the ends. Axial area linear, rather broad. Strive on the 
dorsal side 10 (middle) to 12 (ends) slightly radiate; strive: on the ventral side 8 in 0,01 mm., 
radiate in the middle, parallel in the ends, coarsely punctate; puncta 17 to 18 in 0,01 mm, — 
1d PA a 

Fresh water: Fall River, Oregon, foss. (Grove Coll.)! 


37. ©. (Eneyonema) Triangulum Ene. (1845). — V. broad, asymmetrical, lanceolate with 
acute ends. L. O,o4 to 0,05; B. 0,02 mm. Median line straight, dividing the valve into a ventral 
part half as broad as the dorsal. Terminal fissures in the ends of the valve. Axial area very 
narrow; central area small or indistinct. Striz 9 to 11 in 0,01 mm. almost parallel or slightly 
radiate in the ends, coarsely punctate; puncta about 10 in 0,01 mm. — Gloeonema Triangulum 
Kuz. Abh. 1845 p. 77. M. G. XXXV A. 7 f. 10. Eneyon. Triang. Kitz. Sp. Alg. p. 62, A. S. 
Fe mt Ge eames: ine wad ad) 

Fresh water: North America, New York and Pensacola (Atl.), Michigan, Dakota and Lost 
Spring Ranch Calif.! Tasmania, Campbell Town, fossil! 


38. C. (Eneyonema) turgida Grea. (1856). — V. lunate, with strongly arcuate dorsal, cen- 
trally gibbous ventral margin, and acute ends. L. 0,05 to 0,10; B. 0,012 to 0,023 mm. Median 
line straight, dividing the valve into a ventral part of about half the width of the dorsal. Ter- 
minal fissures in the ends, comma-like, turned downwards. Axial area distinct, linear, scarcely 
dilated in the middle. Strize 7 to 9 in 0,01 mm., radiate in the middle and, on the dorsal side, 
at the ends, parallel or convergent at the ends on the ventral side, punctate; puncta 13 to 18 in 
Oo. mm. — Gree. M. J. TV p. 5 Pl. 1 f. 18. Eneyon. turg. A. 8S. Atl. X f. 49 to 53) V.H. Syn. 
p. 65: Pl. TT f 12. 

Fresh water: Sweden! Finland! Mouth of Jenissey! Scotland (Greg.), East Indies! Java! 
Australia (Murray River)! Tasmania! New Zealand! North America (California, Mexico)! Guate- 
mala! Keuador! Argentina! 

This species is very variable and graduates into the following. The largest and most ty- 
pical specimens occur in California, Mexico and Ecuador. European specimens are smaller and 
can only with difficulty be distinguished from the following species. 


39. C. (Kneyonema) ventricosa Kirz. (1834). — V. lunate, with straight or centrally 
cibbous ventral margin and subacute ends, usually turned downwards. LL. 0,015 to 0,036; B. 0,007 
to 0,o11 mm. Median line approximate to the ventral margin. Terminal nodules and fissures at 
the ends of the valve. Axial area very narrow or indistinct. Striv 10 to 16 in 0,01 mm. slightly 
radiate, finely punctate. Frustules enclosed in branched mucous tubes. — Fraustulia ventricosa Kbrz. 
Syn. p. 11 f. 7. Cymb. ven. Bae. p. 80 Pl. VI f. 16. Eneyon. ventric. V. H. Syn. p. 66 Pl. IIT fig. 15 
to 17, 19. Enceyon. Sa Kitz. Bac. p. 82 PI. XXV f. 7 (1844). Eneyon. cespitosum Kiirz. 
Sp. Alg. p. 61 (1849). W. Sm. B. D. IL p. 68 Pl. LV f. 346. V. H. Syn. p. 65 Pl. ILI f. 14; Suppl. 
A f. 3. A. 8S. Atl X f. 57, 58; LXXI f. 11,12. Eneyon. Auerswaldii Rabu. Siissw. D. p. 24 Pl. VII 
f. 2 (1853). Cymbella maculata W. Sm. B. D. I Pl. Il f. 28. Cymb. affinis var. semicireularis 
Laasr. Spitsb. D. p. 43 Pl. IT f. 20. Coeconema Lunula Kus. Am, Pl. 1:1, f. 15 (1843). Lneyon. 
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Tunila A. 8S. Atl. X f. 42, 43; LXXI f 14, 15, 32 to 34. Cymb. Lunula Rasy. Alg. Eur. N:o 
1166 (1861). Cymb. silesiaca Buxiscu Rapu. Alg. Eur. N:o 1802 (1865). A. 8. Atl. X f. 59. Cymb. 
minuta Huse Rasy. Alg. Eur. N:o 1261 (1862). A. 8S. Atl. LXXI f. 30, 31. Cymb. variabilis 
Wart. Rasy. Alg. Eur. N:o 803 (1859). 

Fresh water: Spitsbergen! Norway (Dovre, Christiania)! Sweden (Lapland to Skane)! Fin- 
land! Gulf of Bothnia (from Haparanda to Roslagen)! England! Belgium! France! Germany! Swit- 
zerland! East Indies! Japan! Australia! Tasmania! New Zealand! Greenland! Mexico! California! 
EKeuador! 

Var. ovata Grun. (1875). — V. with convex ventral margin. Median line almost in the 
middle of the valve. — Encyon. cespit. var. ovata A. S. Atl. X f. 45, 46. V. H. Syn. Pl. If f. 13. 
Fresh water: Sweden (Gulf of Bothnia)! Germany, Atter See (Atl.), Belgium (V. H.). 

Var. obtusa Grun. (1875). — V. elongated, obtuse. — EF. cespit. var. obtusa Grun. in A. S. 
Atl. X f. 47, 48. 

Fresh water: Rome (Atl.), Rammer Moor (Atl.). 

Most authors regard the forms of C. ventricosa as belonging to two different species, Lncyo- 
nema ventricosum and E. cespitosum, the former being smaller and with the median line closer to 
the straight ventral margin, the latter a little larger, with the median line somewhat more distant 
from the ventral margin, which is slightly gibbous in the middle. I am unable to find any definite 
limit between these species, and as their distinctive characteristics are very trifling and subject 
to great variation, I have united them. 


40. C. (Encyonema) Jordani Grun. Ms. — V. with very elevated dorsal margin, more or 
less gibbous ventral margin and truncate to capitate ends. Li. 0,02 to 0,032; B. 0,008 to 0,009 mmm. 
Areas indistinct. Median line straight; its terminal fissures turned downwards. Strizwe about 16 
in 0,01 mm., radiate in the middle, very finely punctate. — Pl. V f. 3, 4. 

Fresh water: Otago, New Zealand (Weissflog Coll.)! 


41. €. (Enecyonema) hebridica Gruy. (1877). — V. elongated, lunate, with arcuate dorsal 
and slightly convex ventral margin and subacute ends. L. 0,03 to 0,04; B. 0,007 to O,oos mm. 
Median line straight, dividing the valve so that the ventral part is half as broad as the dorsal. 
Terminal fissures in the ends. Axial area very narrow; central area small or indistinct. Strive 
about 10 in 0,01 mm. distinctly punctate. — Eneyon. hebridicum (Grea.) Grun. Cl. M. D. N:zo 37. 
Cia Ds of Himl. p, 43cR).)U i416, 17: , 

Fresh water: Sweden (Lulea Lapmark, foss.)! Finland (Russian Lapland; Nyland and 
Viborg foss.)! 

This form, which appears to be pretty constant, occurs in northern regions. It connects 
E. ventricosum with E. gracile. In A. Scumipts Atl. IX f. 11 is figured a large form from »Ohla- 
jarriy (Orrjirvi, Finland?), which seems either to be a forma maxima of CU. hebridica or a new species. 


42. C. (Encyonema) gracilis Rasy. (1853). — V. narrow, slender, with gently arcuate 
dorsal and straight ventral margin. Ends acute. L. 0,03 to 0,056; B. 0,007 to 0,o1 mm. Median 
line more approximate to the ventral than to the dorsal margin; its terminal nodules distant from 
the ends. Areas indistinct. Strize 10 to 13 in 0,01 mm. — Eneyon. gracile Rasu. Siissw. D. Pl. X 
Pe Se Ate 230,51, 00, 4090 Vo Hetsyn. PRUE ft 20 ta/21.' Cymbeila’ scotvea W'S. 
B. D. I p. 18 Pl. II f. 25 (1853). Cymb. lunata W. Su. Ann. Mag. Nat. Hist. [2] XV Pl. 1X f. 15 
@iS55)> ~V.. Syn. Pl, UE f..23. 

Fresh water, especially alpine regions: Norway (Finmark, Dovre)! Sweden (Lapland, Sma- 
land)! Finland! Scotland! Savoy! Tasmania! New Zealand! Greenland! White Mountains! 


43. (C. (Encyonema) norvegica Grun. (1875). — V. asymmetrical, linear, with obtuse, 
broad ends. L. 0,04 to 0,05; B. 0,007 to 0,oo8 mm. Median line straight, nearly axial, with the 
kK. Sv. Vet. Akademiens Handlingar. Bd 26. N:o 2. 22 
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terminal nodules at some distance from the ends. Axial area narrow, central area small, orbicular. 
Strive 14 to 15 in 0,01 mm. slightly radiate in the middle, where they are more distant, parallel 
at the ends. — Grun. in A. S. Atl. X f. 41. Crh. M. D. N:o 268. 

Fresh water (alpine regions): Greenland! Iceland! Norway (Dovre, Romsdalen)! Sweden 
(Pautriisk, Wilhelmina socken)! 4 

C. norvegica is nearly akin to C. gracilis and differs principally by its more linear form 
and broad, rounded ends. 


44. . incerta Grun. (1878). — V. linear, slightly asymmetrical, with broad, obtuse ends, 
slightly arcuate dorsal margin and almost straight ventral. LL. 0,04 to 0,07; B. 0,009 mm. Median 
line almost central. Axial area narrow, not dilated in the middle. Striz 14 to 16 in 0,01 mm., 
equidistant in the middle, where they are parallel, and shghtly radiate at the ends. — C. Pisciculus 
var. incerta Grun. Cl. M. D. N:o 96. Cu. D. fr. Grénl. och Argent. p. 13 Pl. XVI f. 12. C. sub- 
equalis var. ieerta Grun. in V. H. T. No 30. 

Fresh water, northern or alpine regions: Norway (Dovre, Hammerfest)! Sweden (Lapland)! 
Finland (Russian Lapland)! Scotland (V. H. T.). 


Var. naviculacea Grun. (1879). — With somewhat wider axial area and finer strie, about 
18 in 0,01 mm. — C. (Pisciculus var.) naviculacea Grun. in Cl. M. D. N:o 272. Cu. D. fr. Grénl. 


och Argentina p. 13 Pl. XVI f. 11. 
Fresh water: Greenland! Norway (Dovre)! Sweden (Lapland to Jamtland)! Finland (Russian 
Lapland)! 


45. ©. wqualis W. Sm. (1856). — V. linear-lanceolate, with arcuate dorsal, straight or 
slightly convex ventral margin, and broad, obtuse, or almost truncate ends. I. 0,03 to 0,0453 B. 0,006 
to 0,011 mm. Median line straight, near to the ventral margin, broad (oblique). Axial area 
narrow, not, or shghtly, dilated in the middle. Striz 11 or 14 (middle) to 14 or 16 (ends) in 0,01 
mm., slightly radiate, obscurely punctate; puncta about 16 in 0,01 mm. — W. Sm. B. D. II p. 84. 
Cymb. obtusa Grue. M. J. IV Pls Df. 19 856). V. Syne p61 Pas tae) AT Setar lee 
f. 41 to 45; LXXI f. 72? Cymb. subequalis Grun. V. H. Syn. Pl. III f. 2, 4 Suppl. A f. 1 (4880). 

Fresh water: Greenland! Iceland! Scotland and England! Sweden (Lapland to Skane, Goth- 
land)! Norway (Dovre, Stavanger, foss.)! Belgium (V. H.), Saxony! Switzerland! Michigan! 

Var. florentina Grun. (1880). — V. less asymmetrical, almost lanceolate. Striz finer, 15 in 
0,01 mm. — Cymb. subequalis var. florentina Grun. in V. H. Syn. Pl. IIT f. 3. 

Fresh water: S:ta Fiora, foss. (Grun.). 

Var. diminuta Grun. — L. 0,015; B. O,oo4 mm. Striew 12 to 15 in 0,01 mm. — Cymb. obtusa 
var. diminuta Grun. in V. H. T. N:o 129. 

Fresh water: England (V. H. T.). 

C. equalis W. Sm. is usually believed to denote the same species as C. angustata, but as 
the ends are described as obtuse and the strive are coarse, 12 in 0,01 mm., it is evident that 
this is a mistake, and that Smrru meant the form described above as C. @qualis. GReEGoRY’s figure 
of Cymb. obtusa is small and not very characteristic, but agrees pretty well with this species. 
Between Cymb. subequalis Grun. and Cymb. obtusa Grea. as represented in VAN Heurck’s Synopsis 
I am unable to discover any specific distinction. As limited here Cymb. e@qualis is a common 
form, distinguished by its linear form and almost truncate ends. The median strize are more dis- 
tant than the others and radiate. 


46. C. sinuata Gree. (1856). — V. linear, slightly asymmetrical, frequently gibbous in the 
middle on the ventral side, with broad, obtuse ends. L. 0,012 to 0,026; B. 0,004 to 0,005 mm. 
Axial area narrow; central area large, on the ventral side reaching to the margin. Strive 9 to 11 
0,o1 mm., almost parallel. — Gruc. M. J. IV Pl. I f. 17. C. abnormis Grun. in V. H. Syn. Pl. III 
f. 8 (1880). Gomphonema asymmetricum Gurw. p. 28 Pl. I f. 24? 
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Fresh water: Sweden (Malaren, Westergitland, Smaland)! Finland (Abo)! Scotland (Greg.), 
Ireland! New Zealand! : 

Var. antiqua Grun. — V. with subcapitate ends. L. 0,032 to 0,033; B. 0,008 mm. Striz 
7 to 8 in 0,01 mm., finely punctate. — C. abn. var. ant. Grun. Foss. D. Oster. Ung. p. 141 
PLR £231: 

Fresh water: Hungary, fossil (Grun.). 

Var.? fossilis Pant. (1893). — Linear with slightly rostrate ends. L. 0,05; B. 0,01 mm. 
Central area a transverse fascia. Striz 8 to 9 in 0,01 mm. — Cymb. abnormis var. fossilis Panv. 
NMI eeexe Vy Ul e250. 

Fresh water: Hungary, fossil (Pant.). 

This little form is of interest as it has some resemblance to a Gomphonema, in its uni- 
laterally dilated central area. The fig. given by Gregory is not as good as desirable, but there 
can hardly exist any doubt that Grecory really meant this species. 


47. C. tumidula Grun. (1875). — V. asymmetrical, linear-lanceolate, with rostrate ends. 
L. 0,033 to 0,035; B. 0,007 to 0,009 mm. Dorsal margin arcuate, ventral straight, or somewhat 
gibbous in the middle. Median line somewhat excentric, straight, with approximate central pores. 
Axial areas indistinct; central area indistinct or on the dorsal side only. Strize on the dorsal side 
13 (middle) to 15 (ends) in 0,01 mm., on the ventral side 14 in 0,01 mm., slightly radiate 
throughout, finely punctate. On the ventral side of the central nodule are two puncta at the ends 
of the two median striae. — Grun. in A. S. Atl. IX f. 33. V. H. T. Nio 27. 

Fresh water: Rostock, fossil! Oxford! Triest (Atl.), Paris, Marly (Cl. M. D. 195)! 

Var. salinarum Grun. (1875). — VY. asymmetrical, lanceolate, with subacute, not rostrate 
ends. L. 0,027 to 0,04; B. 0,008 to 0,01 mm. Axial area narrow, slightly dilated on the dorsal 
side around the central nodule. Striz 11 or 12 (middle and dorsal) to 15 (ventral) in 0,01 mm. — 
C. salinarum Grun. A. 8. Atl. IX f. 28. V. H. T. No 26. 

Brackish water: Bay of Finland (Dannf.), Saule (Atl.), Italy! 

C. tumidula seems to connect C. amphicephala with C. turgidula, C. affinis ete. As far I can 
see, there is no other difference between C. tumidula and C. salinarum than the somewhat different 
shape of the ends. The above descriptions are from original specimens in VAN Heurck’s Types. 


48. C, turgidula Grun. (1875). — V. asymmetrical with more or less rostrate, obtuse, or 
truncate ends. L. 0,032 to 0,05; B. 0,01 to Ojo1smm. Axial area very narrow. Strive in the middle 
on the dorsal side 9 to 10 in 0,01 mm. at the ends about 11 in 0,01 mm. finely punctate, puncta 
about 24 in 0,01 mm. At the ventral side of the central nodule are two small puncta, ending the 
median striz. — Grun. A. 8. Atl. IX f. 23 to 26. 

Fresh water: Bengal (Atl.), New Zealand! Niagara falls! Porto Rico! Ecuador, Chimborazo! 
Argentina! 

C. turgidula is nearly related to C. affinis, but is larger and has 2 puncta below the cen- 
tral nodule. 


49. (C. affinis Kirz. (1844). — V. more or less broad, semielliptical to semilanceolate with 
almost straight ventral margin and slightly rostrate, obtuse or subtruneate ends. Li. 0,025 to 0,04; 
B. 0,007 to 0,01 mm. Median line slightly arcuate, excentric. Axial area very narrow, not dilated 
around the central nodule. Strize 10 or 11 (dorsal side) to 12 (ventral side) in 0,01 mm. a little 
closer at the ends, slightly radiate, finely punctate. On the ventral side of the central nodule is 
a small isolated punctum ending the median stria. — Kirz Bac. p. 80 Pl. VI f. 15?) W. Sm. B. 
Pee elare nee a0, ACS. Av DA ty 29, 38", ex £93" 29°" V. HO Syn. p. 62 Pl. IT £19. 
V. H. Types N:o 26. Cymb. truncata Gruc. M. J. UL p. 89 Pl. IV f. 8 (1855)? Cocconema nanum 
Hantzscu Rab. A. E. N:o 1321 (1862). A. S. Atl. LXXI f. 27. Coccon. gibbum A.S. Atl. X f. 27. 
Cymb. affims var. tumidu Laest. Spitsb. D. p. 43 Pl. IL f. 19? 
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Fresh water: Sweden (Uppland to Skane, Gothland, Gulf of Bothnia)! Finland! Holstein! 
England! Belgium (V. H.), Germany! Switzerland! Italy! Mouth of Jenissey! Japan! Australia 
(Lake Muir)! New Zealand! New York! Argentina! 

Cymb. affiuis is a variable species, connecting Cymb. turgidula with Cymb. parva. The 
ventral margin is sometimes indented in the middle. Such a form has been figured by GRuNoW in 
Foss. Diat. Osterr. Ung. Pl. XXIX f. 26 and is probably identical with Cymb. exisa var. major 
Gutwinsky Materialy p. 25 Pl. I f. 21. 


50. C. parva W. Sm. (1852). — V. semilanceolate, with slightly rostrate, obtuse to sub- 
truncate ends. L. 0,03 to 0,05; B. 0,01 to 0,o12 mm. Median line somewhat arcuate and broad 
(oblique). Axial area narrow, very slightly dilated in the middle. Strive 9 or 10 (median, dorsal 

| J gently 
to 13 (ventral and terminal) in 0,01 mm., very slightly radiate, obscurely punctate. There is no 
punctum on the ventral side of the central nodule. — Cocco. parvum W. Sm. B. D. I p. 77. PL 
XXIII f. 222. A.S. Atl. Xf14,15. Grun. Franz Josephs Land D. p. 97 (45) Pl. If. 9. Cymb. cymby- 
formis var. parva V. H. Syn. p. 64 Pl. IL f. 14. Cocconema pachycephalum Rasu. Alg. Eur. 
N:o 1107 (1861). 
Fresh water: Greenland! Franz Josephs Land (Grun.), Sweden (Lapland to Skane)! Norwa 
] ] y 
Finmark to Christiania)! Finland! England! Germany! Belgium! France! Switzerland! Savoy! 
Italy! Mouth of Jenissey! North America, Winnepeg! 

Var. hungarica GRuN. (1875). — LL. 0,024 to 0,04; B. 0,009 to 0,01 mm. Area dilated on 
the dorsal side of the central nodule. Striz 10 in 0,01 mm. — Coccon. hungaric. Grun. in A. 8. Atl. 
EX (£38, XG L1G6, 1G ete 137238: 

Fresh water: Norway (Brevig)! Platten See, Hungary (Grun.). 

Cymb. parva is in the lying state stipitate. It is closely akin to Cymb. affinis and 
Cymb. cymbiformis, differing from both by the want of a punctum at the end of the median 
central stria. 


51. €. Botellus Lacsr. (1873). — V. arcuate, with parallel margins and rounded ends. 
L. 0,024 to 0,034; B. 0,006 to O,oo7 mm. Median line slightly excentric, arcuate. Axial area 
narrow, not dilated around the central nodule. Striz 10 to 11 in 0,01 mm., very slightly radiate, 
not distinctly punctate. — Cymb. variabilis var. Botellus Laasr. Spitsb. D. p. 44 PL II f. 22. 
Cymb. bot. A. S. Atl. LXXI f£. 39. 

Fresh water: Arctic America! Beeren Eiland (Lagst.), Spitzbergen! 


52. C. cymbiformis (Ac. 1830?) Kitz. (1833). — V. boat-shaped, with straight, sometimes 
slightly gibbous, ventral margin and obtuse or truncate ends. . 0,05 to 0,1; B. 0,01 to 0,012 
mm. Median line shghtly arcuate, broad (oblique); its terminal fissures reflexed. Axial area 
narrow; central area small. Striz 8 to 9 in 0,01 mm. somewhat closer at the ends, finely lineate 
(lineolee 20 in 0,01 mm.). On the ventral side of the central nodule is an isolated punctum at the 
end of the median stria. — Ag. Consp. p. 10 (1830)? Frustulia coffewformis Kitz. Dee. N:o 11 
(1833) according to Lagst. Hrust. cymb.£ Kiva. Linn. VIIL p. 539 Pl. XIII f. 10. Coccon. cymbi- 
forme W. Su. B. D. 1 p. 76 Pl. XXIII f..220? Ay S, Ath TX £576 to 795 Xf 13. Gymbncymbay. 
V. He. osyn. 7p. 63 Bl dw, 11a bare: 

Fresh water: Iceland! Norway (Finmark to Brevig)! Sweden! Finland! England! Belgium 
(V. H.), France! Germany! Switzerland! Hungary (Dubravica, foss. Grun.), Socotra (Kitton), Japan! 
Tasmania! Argentina! 

C. cymbiformis is very similar to C. helvetica, but differs by the reflexed terminal fissures 
and from C. helvetica, as well as from C. parva, by the isolated punctum below the central nodule. 

53. C. Becearii Grun. (1886). — V. clavate, and at the same time boat-shaped, with one 


half longer than the other. L. 0,054 to 0,06; B. 0,014 mm. Median line arcuate, almost in the 
middle of the valye, Axial area narrow, not dilated around the central nodule. Strive 11 to 16 
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in 0,01 mm., slightly radiate throughout, distinctly punctate. No isolated punctum below the 
central nodule. — Grun. in Martelli Florula Bogosensis p. 152 Pl. I f. 1, 2. 
Fresh water: Abyssinia (Grun.). 


54. C. Cistula Hempr. (1828). — V. boat-shaped, with concave, centrally slightly gibbous, 
ventral margin, and truncate or rounded, obtuse ends. L. 0,07 to 0,16; B. 0,018 to 0,025 mm. 
Median line arcuate, broad, bent downwards near the central nodule. The central pores distant, 
and the terminal fissures reflexed. Axial area narrow, linear, slightly dilated on the dorsal side 
of the central nodule. Strive 7 to 9 in 0,01 mm. coarsely lineate; lineolee 18 to 21 in 0,01 mm. 
On the ventral side, near the central nodule, the strive are interrupted by a narrow depression, so 
that below the central nodule is a segmental row of 2 to 5 puncta. — Bacillaria Cistula Hempr. 
a. Kus. Symb. Phys. phyto. Pl. II, IV f. 10. Coccon. Cistula W. Sm. B. D. XXIII f. 221. A.S. 
Probet. f. 16 Pl. X f. 1—5, 24—26. Cymb. Cistula V. H. Syn. p. 64 Pl. II f. 12—13. C. Cistula 
var. maculata A. 8S. Atl. LXXI f. 21. Grun. Franz Josephs Land D. p. 97 (45) Pl If. 8. C. Cistula 
var. fusidium Hiri. a. Perac. D. d'Auvergne p. 71 Pl. Ill f. 12. Coccon. arcticum A. 8. Atl. 
LXXI f. 25. Coccon. cornutum Gree. M. J. IV Pl. 1 f. 11 (1856)? 

Fresh and slightly brackish water: Spitsbergen! Norway (Dovre, Stavanger, foss.)! Sweden 
(Lapland to Skane), Bay of Bothnia (from Pitea to Uppland and Helsingfors)! Finland! England! 
Holstein! Belgium! France! Germany! Switzerland! Italy! Mouth of Jenissey! Kamtschatka! Japan! 
Yarkand! America (Winnepeg, Vancouver, Massachusets, [linois, California, Mexico)! 


Var. maculata Kiz. (1834). — V. broader and shorter than in the type. L. 0,045 to 0,082; 
B. 0,013 to 0,015 mm. Strie 9 to 12 in 0,01 mm. Lineole 24 in 0,01 mm. No row of puncta 
below the central nodule. — Frustulia maculata Kitz. Dee. N:o 85 (1834) according to Lagst. 


Cymb. maculata A. 8. Atl. X f. 6; LXXI f. 20, 22. Cymb. Cistula var. mac. V. H. Syn. p. 64 
Pl. IT f. 16, 17. Cymb. Bouleana Br. a. Hiris. D. d’Auvergne p. 220 Pl. VI f. 14 1893 (ad spec. 
auth.). Cymb. Pauli Hur. a. Perac. D. d’Auvergne p. 70 Pl. III f. 11 (1893). 

Fresh water: Franz Josephs Land (Grun.), Spitsbergen! Sweden (Vestergitland, Smaland)! 
Finland! England! France! Germany! Greenland! Argentina! 

Var. sibirica Grun. (1880). — V. with rounded, not rostrate ends. L. 0,08; B. 0,024 mm. 
Median line strongly arcuate. Strive 10 (middle) to 12 (ends) in 0,01 mm. lineate (lineole about 
20 in 0,01 mm.) interrupted in the ventral side of the central nodule by a narrow depression. — 
Coccon. Cistula var. sib. Grun. A. D. p. 25 Pl. I f. 11. 

Fresh water: Mouth of Jenissey! 

Var. arctica Laast. (1873). — V. boat-shaped, with strongly arcuate dorsal, and slightly 
concave ventral, margin. Ends truncate. LL. 0,032 to 0,07; B. 0,007 to 0,015 mm. Median line strongly 
arcuate, broad; its terminal fissures reflexed. Axial area narrow. Striew 9 to 13 in 0,01 mm. 
finely lineate. No row of puncta on the ventral side of the central nodule. — Cymb. variabilis 
var. arctica Lagst. Spitsb. D. p. 44 Pl. II f. 21. Cymb. arctica A. 8. Atl. X f. 12; LXXI f. 23, 24. 

Fresh water: Beeren Kiland (Lagst.), Spitsbergen! Russian Lapland! Mouth of Jenissey! 

Var.? truncata Brun (1880). — V. with slightly arcuate dorsal margin, straight ventral margin 
and very broad, truncate ends. L. 0,045 to 0,075 mm. Strive 8 to 10 in 0,01 mm. No row of 
puncta below the central nodule. — Brun D. des Alpes p. 58 PI. III f. 2. 

Fresh water: Switzerland (Brun.). 

C. Cistula is a very variable species, graduating, as it appears, to CU. cymbiformis. Its most 
distinctive characteristic, the row of puncta below the central nodule, is not present in some of 
its varieties. The var.? truncata is remarkable for its outline and resembles very much the smaller 
C. curta A. Scum. (Atl. IX f. 47. L. 0,02; B. 0,01 mm.) unknown to me. 


55. C€. Stuxbergii Cru. (1880). — V. with strongly arcuate dorsal margin, almost straight 
ventral margin, and rostrate, truncate ends. L. 0,055 to 0,075; B. 0,o2 mm. Median line strongly 
arcuate, with reflexed terminal fissures. Axial area indistinct, slightly dilated on the dorsal side 
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around the central nodule. Strive 14 to 15 in 0,01 mm. radiate in the middle, almost parallel at 
ends, very finely punctate, crossed on the ventral side below the central nodule by a narrow de- 
pression. — Coccon. Stuxb. Cu. A. D. p. 13 Pl. I f. 10. Cymb. St. Icon. n. Pl. V f. 2. 

Fresh water: Mouth of Jenissey! 


56. C. Sturii Grun. (1882). — V. boat-shaped, with truncate ends. Dorsal margin arcuate, 
ventral margin straight, somewhat gibbous in the middle. L. 0,19 to 0,25; B. 0,032 mm. Median 
line slightly arcuate, dilated towards the ends; its terminal fissures reflexed. Axial area narrow 
linear, gradually dilated towards the middle and the ends. Strive 7 or 8 (middle) to 10 or 12 
(ends) in 0,01 mm. punctate (puncta about 14 in 0,01 mm.), crossed near the central nodule on the 
ventral side, and sometimes on the dorsal side, by a narrow depression. — Grun. Foss. D. Osterr. 
Ungs p? 140° Pl RX Sos PANT, RP eer oer 

Fresh water: Hungary, fossil! 

This species is very characteristic, distinguished from all others by its median line becoming 
wider towards the ends. It has the outline of C. lanceolata, and the row of puncta of C. Cistula. 


57. C. lanceolata Eup. (1838). — V. boat-shaped, with arcuate dorsal margin, slightly con- 
cave, centrally gibbous, ventral margin, and obtuse ends. LL. 0,08 to 0,16; B. 0,024 to 0,03 mm. 
Median line shghtly arcuate with reflexed terminal fissures. Axial area very narrow; central 
area small, elongated. Strive 9 to 10 in 0,01 mm. slightly radiate, punctate, puncta 15 to 18 in 0,01 
mm. — Coccon. lanceolatum Eup. Inf. p. 224 Pl. XIX f. 6. W. Sm. B. D. I Pl. XXIIE f 219. 
A. 8. Atl X f. 8—10. Cymb. lance. V. H. Syn. p. 63 Pl. II f. 7. Coccon. Boeckii Grun. in A. 8. 
Atl. X f. 11 (1875). Coccon. variabile Cramer, Rab. A. E. 1246 (p. p. C. cymbifera). 

Fresh water, especially larger lakes, often slightly brackish water: Sweden (Lapland to 
Skane)! Gulf of Bothnia! Norway (Finmark to Laurgard)! Finland (Ladoga, Onega)! Siberia! Hol- 
stein! Britain! France! Belgium (V. H.), Switzerland! Vienna! Socotra (Kitton). 

Var cornuta Eup. (1843). — L. 0,15 to 0,20; B. 0,027 to 0,o29 mm. Strive 7 or 8 (middle) 
to 10 or 11 (ends) in 0,01 mm. punctate; puncta 10 to 12 in 0,01 mm. — Coccon. cornutum Ene. 
Am. p. 124. M. G. XV, A f. 94. Cymb. lane. var. cornuta Grun. Foss. D. Osterr. Ung. p. 141. 

Fresh water: Ireland, Toome Bridge, Mourne Mountains (Grun.), Liineburg (Grun.). 

Var. fossilis Panr. (1889). — L. 0,127; B. 0,024 mm. Strive 11 (middle) to 8 (ends) in 0,01 
mm. — Pant. II p. 40. 

Brackish water: Hungary, fossil (Pant.). 


58. ©. helvetica Kirrz. (1844). — V. boat-shaped, with gently arcuate dorsal margin and 
straight, frequently slightly gibbous ventral. Ends rounded obtuse. L. 0,036 to 0,085; B. 0,01 to 
Q,o15 mm. Median line slightly asymmetrical and almost straight. Terminal fissures in nearly 
the same direction as the median line. Axial area narrow, very slightly dilated around the central 
nodule. Strizx 9 to 11 in 0,01 mm. closer towards the ends; puncta about 16 in 0,01 mm. There 
are no isolated puncta below the central nodule. — Kitz. Bac. p. 79 Pl. VI f. 13. V. H. Syn. 
p. 64 Pl. Il f. 15. A. S. Atl. X f. 20 to 21, 22 (Cymb. scotica) f. 23 (Coccon. lave); UX XT f. 19. 

Fresh water: Greenland! Norway (Finmark, Stavanger, foss.)! Sweden (Lapland to Skane)! 
Gulf of Bothnia (Haparanda, Pitea), Finland! Scotland! Belgium (VY. H.), Germany! France! 
Switzerland! 

Var. curta Cu. — L. 0,045; B. 0,012 mm. Central area smaller than in the type, or in- 
distinct. Striv 12 in 0,01 mm. less distinctly punctate than in the type. — C. turgidula Grun. 
in Cl; M: D. No 95: 

Fresh water: Holstein! 

Var.? Balatonis Grun. (1875). — Dorsal margin strongly areuate, ventral slightly gibbous. 
L. 0,09; B. 0,026 mm. Striz about 8 in 0,01 mm. — Cymb. Bal. Grun. A. 8. Atl. X f. 19. 

Fresh water: Platten See, Hungary (Grun.). 
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Cymbella helvetica is a very common species, easily recognized by its straight terminal 
fissures. Under the name LHncyonema Gerstenbergert GRrunow has described (Banka D. p. 9 PI. I 
f. 11; 1865) a form, remarkable for the terminations of the median line, which are unusually distant 
from the ends of the valve. I have seen from various localities several specimens closely agreeing 
with the figure published by Grunow, and I have convinced myself that these are abnormal forms 
of C. helvetica. 


* (. hevesensis Pant. (1889). -—- V. boat-shaped, with obtuse ends. L. 0,062; B. 0,013 mm. 
Median line bent; its central pores very distant. Axial area narrow, slightly dilated around the 
central nodule. Strie 11,5 to 13,5 in 0,01 mm. slightly radiate, punctate. — Panrv. IT p. 40 


PES UE -£"53: 

Brackish water: Hungary, fossil (Pant.). 

This species is unknown to me. The fig. and description given by PANntTocsEK are insufficient 
for deciding as to its relations to other boat-shaped Cymbellee. 


* C. Chyzerii Pant. (1889). — V. boat-shaped, with the ventral margin slightly gibbous in 
the middle. Ends subrostrate, obtuse. . 0,0825; B. 0,0145 mm. Median line arcuate, its central 
pores approximate. Axial area narrow, not dilated in the middle. Strive 10 to 12,5 in 0,01 mm. 
Ventral striz crossed by »a black line(?) — Pant. II p. 40 Pl. XI f. 194. 

Brackish water: Hnngary, fossil (Pant.). 

This species is unknown to me. The description and the figure given by PantocsEK are 
insufficient for ascertaining its relations to other boat-shaped Cymbelle. It may come near to 
C helvetica, C. lanceolata, C. cymbiformis. 


59. C. aspera Ens. (1840). — V. boat-shaped, with strongly arcuate dorsal margin and 
straight, centrally gibbous ventral margin. Ends obtuse, rounded. LL. 0,15 to 0,18; B. 0,033 mm, 
Median line arcuate. Axial area linear, slightly dilated in the middle. Strie 7 to 9 in 0,01 mm. 
slightly radiate, punctate; puncta 12 to 15 in 0,01 mm. No row of isolated puncta on the ventral 
side. — Coccon. asperum Kus. Ber. 1840 M. G. V: 1 f. 1 ete. Prrrr Journ. de Microgr. 1878 Mars et 
Avril f. 3. Harr. D. d'Auvergne Pl. III f. 10. Cy. lanceol. var. aspera Brun D. des Alpes p. 57 
PIPEX £16?) Cy. gastroides Kirz. Bac. p79 Pl. VI £4 6.(1844).. A. S) Atl TX 'f. 1,23 X f. 7. 
V. H. Syn. p. 63 Pl. Il f. 8. Grun. Franz Josephs Land D. p. 97 (45) PL. If. 7. C. gigantea Pant. 
PT PIS ROT fi. 321 (1893)? 

Fresh water: Franz Josephs Land (Grun.), Iceland! Norway (Dovre, Laurgaard)! Sweden 
(Lapland to Skane)! Finland! France! Britain! Belgium! Germany! Switzerland! Savoy! Italy! 
Japan! New Zealand! 


Var. minor V. H. (1880). — Smaller, with strongly arcuate median line. L. 0,07 to 0,08 
mm. — Cy. gastr. forma minor V. H. Syn. p. 63 Pl. IL f. 9. 

Var. neogena Grun. (1882). — L. 0,175; B. 0,033 mm. Striz about 8 in 0,01 mm., 12 in 0,01 
mm. towards the ends, punctate; puncta about 14 in 0,01 mm. — Cy. gastroides var. neogena GRUN. 


Foss. D. Oster. Ung. p. 141. 

Fresh water: Hungary, fossil (Grun.). 

Var. dubravicensis Grun. (1882). — lL. 0,168; B. 0,027 mm. Terminal nodules very strong, 
at some distance from the ends, surrounded by short strive. Strive 6 to 9 in 0,01 mm.; their 
puncta 14 to 17 in 0,01 mm. — Cy. gastr. var. dubr. Grun. Foss. D. Oster. Ung. p. 141 Pl. XXIX 
mow, Pant. LL Pl Xx VEL£. 251, 

Fresh water: Hungary, fossil (Grun.). 

Var.? crassa GRuN. (1882). — V. short and broad with rounded obtuse ends. I. 0,073; 
B. 0,024 mm. Median line strongly arcuate. Axial area narrow. Strix 6 or 7 (middle) to 9 
(ends) in 0,01 mm. punctate; puncta 16 to 17 in 0,01 mm. The striz are on the ventral side 
crossed by a short depression. — Grun. Foss. D. Oster. Ung. Pl. XXIX f. 28. 

Fresh water: Hungary, fossil (Grun.). 
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Var. bengalensis GRuN. (1875). — V. less asymmetrical, almost boat-shaped, with straight 
or shghtly centrally gibbous ventral margins. Ends obtuse. LL. 0,08 to 0,11; B. 0,024 to 0,027 
min. Median line slightly arcuate. Axial area linear, scarcely dilated around the central nodule. 
Strive 7,5 (middle) to 9 (ends) in 0,01 mm., coarsely punctate; puncta 12 to 13 in 0,01 mm. — 
C. beng. Grun. in A. S. Atl. IX f. 12, 18; LXXI f. 79. Kirron Linn. Soc. Bot. XX Pl. XLVIII 
f. 6 (1884). Cn. M. D. N:o 194. 

Fresh water: Bengal! Socotra (Kitton). 

C. aspera is a very common species, easily recognized by its boat-shaped outline, its coarsely 
punctate strie and always distinct area. It appears to be more closely akin to C. Hhrenbergi 
than to the boat-shaped C. lanceolata, C. Cistula ete. It seems questionable whether the var. crassa, 
which I have not seen, really belongs to C. aspera. It may possibly be more akin to C. Cistula. 


* (. salina Panr. (1889). — V. boat-shaped, with arcuate dorsal margin, straight ventral 
margin and obtuse ends. LL. 0,0585; B. 0,013 mm. Median line arcuate. Axial area distinct linear, 
slightly dilated around the central nodule. Strive 12,5 to 13 in 0,01 mm. punctate. — Panv. II 


pe 40° Bly feo. 

Brackish water: Hungary, fossil (Pant.). 

This species is not known to me, but seems, to judge from the fig. in Panrocsek’s work to 
be allied to C. aspera, from which it differs by smaller size and closer strive. 


60. C. tumida Bris. (1849). — V. boat-shaped with slightly centrally gibbous ventral 
margin. Ends rostrate-truncate. L. 0,05 to 0,1; B. 0,018 to O,o22 mm. Median line arcuate. 
Axial area narrow, linear, suddenly dilated around the central nodule to an orbicular or sub- 
quadrate central area. A stigma with a fine fissure below the central} nodule. Striz 8 or 9 
(middle) to 10 or 12 (ends) in 0,01 mm., radiate, towards the ends almost parallel, distinctly 
punctate; puncta about 20 in 0,01 mm. — Coccon. tumidum Bree. in Kiitz Sp. Alg. p. 60. Cy. 
tum. V. H. Syn. p. 64 Pl. II f. 10. Coce. gibbum A. 8S. Probst. f. 17. Cy. stomatophora Grun. in 
A. 8. Atl. X f. 28 to 30. Coccon. stomat. Grun. A. D. p. 26. 

Fresh water: Sweden (Westergitland, Géteborg)! Holstem (V. H. T.), Belgium (VY. H.), 
Germany! France! Mouth of Jenissey! Japan! Bengal! New Zealand! Australia, Victoria! Ame- 
rica (Illinois, California)! 

Var. borealis Grun. (1880). — Ends obliquely truncate, not rostrate. Strive 8 in 0,01 mm. 
— Coce. stomat. var. borealis Grun. A. D. p. 26. 

Fresh water: Sweden (Grun.), Niagara Falls! 


Var. gibba Grun. (1880). — Dorsal margin with 3 to 4 undulations. Strizw 8 to 9 in 0,01 
mm. — Coccon. stomat. var. gibba Grun. A. D. p. 26. 

Var. fossilis GruN. (1880). — V. with less rostrate and more rounded ends. Stigma with 
shorter fissure than in the type. — Coccon. stomat. var. fossilis Grun. A. D. p. 26. 


Fresh water: Habichtswald, fossil (Grun.). 


61. ©. australica A. S. (1875). — VY. boat-shaped with centrally gibbous ventral margin 
and truncate or rounded obtuse ends. L. 0,1 to 0,14; B. 0,026 to 0,03 mm. Median line arcuate. 
Axial area linear, suddenly dilated around the central nodule to an orbicular space. A stigma 
with a distinct fissure below the central nodule. Strize 7 (middle) to 9 (ends) in 0,01 mm. slightly 
radiate in the middle, parallel at the ends, coarsely punctate; puncta about 13 in 0,01 mm. — 
Cocc. austr. A. S. Atl. X f. 34, 35. Cn. M. D. N:o 295. 

Fresh water: Australia! New Zealand! 


62. C. punctifera Ci. N. Sp. — V. boat-shaped, with truncate ends. L. 0,183; B. 0,02 mm 
Median line arcuate; terminal fissures reflexed. Axial area linear, suddenly dilated to an orbicular 
central area. Stigma in the middle of the central nodule, without distinct fissure. Strive 8 in 0,01 
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mm. a little closer towards the ends, where they are strongly radiate, distinctly punctate; puncta 
15 in 0,01 mm. 
Fresh water: Oregon, fossil! 


63. C. mexicana Ens. (1844). — V. lunate with rounded truncate ends. LL. 0,09 to 0,14; 
B. 0,026 to 0,036 mm. Median line bent, with reflexed terminal fissures. Axial area narrow 
linear, central small, orbicular. Stigma in the middle of the central nodule, without distinct fissure. 
Strie 7 (middle) to 9 (ends) in 0,01 mm. radiate in the middle and alternately longer and shorter, 
nearly parallel at the ends, coarsely punctate. Puncta 12 to 13 in 0,01 mm. — Coccon. mexicanum 
Eup. Ber. 1844 p. 342. A. S. Atl. X f. 32, 33; LXXI f. 82. Cymb. kamtschatica Grun. in A. 8 
Atl X f. 3i. 

Fresh water: Washington Territory! Vancouver Island! Mexico, Californa and Guatemala 
fossil! _Kamtschatka! 

There is, so far I can see, no other difference between C. mexicana and CU. kamtschatica 
than that the latter is somewhat smaller and has rather closer strive and puncta. 


64. C. Janischii A. S. (1881). — V. lunate, with rounded ends. L. 0,2; B. 0,05 mm. 
Median line arcuate, with strong terminal nodules and reflexed terminal fissures. Axial area 
narrow, linear, slightly dilated around the central nodule. Stigma in the middle of the central 
nodule, without distinct fissure. Striz 8 to 9 in 0,01 mm., in the middle radiate and of unequal 
length, towards the ends almost transverse, distinctly punctate; puncta 10 to 12 in 0,01 mm. — 
Coce. Jan. A. S. Atl. LXXT f. 81. 

Fresh water: Pitt River, Oregon (Grove Coll.)! San Francisco (Atl.). 


Additional. 


C. conifera Brun (1893). — V. slightly asymmetrical, with arcuate dorsal and gibbous 
ventral margin. Ends apiculate. L. 0,04 to 0,05; B. 0,012 to 0,o1g mm. Median line slightly 
arcuate, somewhat excentric. Axial area narrow, linear, not dilated around the central nodule. 
Strie 9 to 10 in 0,01 mm., slightly radiate throughout, coarsely punctate; puncta 20 in 0,01 mm. 
— Hurts. D. d'Auvergne p. 220 Pl. VI f. 7 

Fresh water: Cantal, fossil! 


Species not described and too imperfectly figured to be admitted in the above monograph. 


C. affinis Pant. IIT Pl. IV f. 52. 
C. austriaca var. fossilis Pant. III Pl. VIII f. 133. 
— — var. latestriata Pant. III Pl. I f. 9. 
Q. Budayiana Pant. III Pl. XV f. 233 (C. Ehrenbergii var.?). 
= var. gracilior Pant. III Pl. XXIV f. 363. 
C. capitata Pant. III Pl. X f. 160. 
C. Cistula var. hungarica Pant. IIL Pl. III f. 40 (C. helvetica’). 
C. Clementis Pant. III Pl. XX f. 303 (C. Cistula var.?). 
C. seenbitig ms = LIT, Ply X £,.,074. 
— r. producta Pant. III Pl. XXIII f. 346. 
C. Apa Ge rae IMT Pl. XTX. f.. 283. (C:, Cistula.var.?). 
C. helvetica var. fossilis Pant. III Pl. IX f. 158. 
C. inflata Pant. III Pl. VI f. 95. 
C. Jimboi Pant. III Pl. VIII f. 130 (C. Cistula?). 
C. Kockw Pant. III Pl. I f. 2 (C. Cistula var. maculata’). 
K. Sv. Vet. Akad. Hand. Band 26. N:o 2. 23 
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C. lanceolata var. fossilis Pant. ITI Pl. XXIII f. 344. 
— — var. robusta Pant. ITI<Pl. XXIII f. 350. 
C. marina Pant. IIT Pl. XIX f. 274 (Amphora angusta var.?). 
C. obtusa Pant. ELI Pl. Vy i279! 
C. pachyptera Pant. Pl. XXI f. 304, 316. 
C. Peragalli Pant. III Pl. XLII f. 584. 
C. perfecta Pant. III Pl. XVII f. 249 (C. cymbiformis var.?). 
1, plutonica Pant. III Pl. XX f. 297 (C. aspera var.?). 
U. preclara Pant. IIT Pl. XXXVI f. 512 (resembles C. lanceolata but has closer striz). 
C. Rakoczyana Pant. IIT Pl. VIII f. 121 (C. Cistula var. maculata?). 
C. simplex Pant. III Pl. XXI f. 308 (C. ventricosa?), 
C. Staub Panr. IIT Pl. VIIT f. 131 (C. leptoceras var.?). 
C. Szontaghw Panr. IIT Pl. X f. 161 (Amphora augusta var.?). 
C. suavis Pant. IIT Pl. XV f. 229 (akin to C. leptoceras?). 
C. turgida Pant. III Pl. VI f. 103 (C. parva?). 
C. valida Pant. IIT Pl. [IX f. 154 (C. aspera var.?). 
C. vegeta Pant. TID Ph.’ XXDV -£. 359: 


Gomphonema Acarpn (1824). 


Valve more or less elongated, clavate, or asymmetrical to the transverse axis. Structure: 
transverse slightly radiate strize or rows of puncta. Connecting zone not complex, broader in the 
upper than in the lower end. Cell-contents a single chromatophore, leaving only a narrow parietal 
plasmaband along one side of the zone, deeply sinuose below the median line. On conjugation two 
auxospores are formed by two mother-cells, parallel to them. The plane of division of the primordia] 
cell is at right angles to the plane of division of the mother-cells (PrrtzerR Bau u. Entw. p. 88). 

The large G. geminatum was observed as early as 1773 by O. F. Mitier, who named it 
Vorticella pyrarva. The genus Gomphonema was established 1824 by AGarpu for two species, and 
since then a large number of species have been formed by Enrenserc, Kivrzrne and others, unfort- 
unately founded on trifling characteristics. For forms living, as Diadesmis, in bands of closely 
connected frustules, EnurenBera created (1843) the genus Sphenosira. Kirzina founded (1844) the 
genus Sphenella for free-living forms and Rapennorst (1853) the genus Gomphonella tor forms, 
which live in gelatinous masses. HerBERG (1863) maintained, with justice, that these genera are 
not admissible, as they are founded on characteristics, which occur in the same species. An 
attempt to arrange systematically the known species of Gomphonema was made (1878), by GRruNow 
in his description of the algie of the Caspian Sea, and since then he has given a number of most 
valuable figures in VAN Heurck’s Synopsis Plates XXIII, XXIV and XXV. As among them there 
are several species from America, which, while having the general outline of Gomphonema, differ in 
their structure, and in the presence of longitudinal lines, similar to those of Scoliotropis and 
Caloneis, I now exclude these forms, and place them in a separate genus Gomphoncis. Recently 
Brun has described, as G. cantalicum, a species, which seems to be allied to Gomphoneis, as it 
shews across the striz a longitudinal line, but the striation of this species is in all other respects 
quite different from that of Gomphoneis. 

The valve of Gomphonema is asymmetrical to the transverse axis, and is usually broader 
in the upper portion, with a wedge-shaped lower end. The central nodule is nearer to the upper 
end, or apex, than the lower, or basis. Many species are asymmetrical also to the longitudinal 
axis, but in a less visible degree, as Prirzer first pointed out, with a parallel asymmetry, like that 
of the Cymbelle. Some varieties are even slightly cymbelliform. In many species there is on 
one side of the central nodule an isolated punctum, or stigma, as in several Cymbellie, and in others 
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a unilateral row of stigmas. (:ruNow has formed for the species with stigmas the group Asym- 
metrica, and for those without stigmas the group Symmetrica, which names may in view of 
maintaining the analogy with the Cymbelle be adventageously changed to Stigmatica and Astig- 
matica. 

There is a great resemblance between the cell-contents of Gomphonema and Cymbella, the 
structure is the same in both genera, and they are no doubt nearly connected. We have in Cym. 
Beccarii Grun. a form, which is asymmetrical to the transverse axis, and, there are several other 
Cymbelloid varieties of Gomphonema. Gomph. Cymbella Brun may be considered as an inter- 
mediate link between the two genera. 

The outline of the forms of Gomphonema is very variable, and older authors have paid too 
much attention to it in forming new species. There exist in the same species all possible transi- 
tions, from purely clavate, to strongly biconstricted forms, so that outline only cannot be regarded 
as a good specific distinction. 

Most species of Gomphonema inhabit fresh water, some brackish water, and there are also 
purely marine forms, the latter being all astigmatical. They are usually attached by dichotomously 
branched gelatinous stalks to alge, stones, leaves of water-plants etc. Some forms are inbedded 
in gelatinous masses, but frustules of attached species occur also occasionally free. 
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1. G. eriense Grun. (1878). — V. lanceolate, shghtly clavate with rounded, obtuse ends. 


L. 0,032 to 0,042; B. 0.013 to 0,o14 mm. Axial area narrow, linear; central area small, rounded, 
with a distinct stigma. Striz radiate, 14 to 16 in 0,o1 mm. — Grun. Casp. Sea Alg. p. 12- 
VY. Ey Syne XX £10: 

Fresh water: Lake Erie, N. America (Grun.). 

This species in unknown to me, but to judge from the figure, it is not closely allied to any 
other Gomphonema. 


2. G, parvulum Kivrz. (1844). — V. lanceolate-clavate, with rounded or rostrate to capitate 
apex, gradually tapering from the middle to the narrow often subcapitate basis. L. 0,02 to 0,03; 
B. 0,006 to O,oo7 mm. Axial area indistinct; central area indistinct or small and unilateral. 
Stigma frequently indistinct. Strive 13 to 15 in 0,01 mm., almost transverse, indistinctly punctate. 
— Sphenella parvulum Kirz. Bac. p. 83 Pl. XXX f. 63. Gomphon. parvulum V. H. Syn. p. 125 
Pl. XXV f. 9. G. parv. var. subcapitata V. H. Syn. f. 11. G. parv. var. lanceolata V. H. Syn. 
f. 10. G. Lagenula V. H. Syn. Pl. XXV_f. 7, 8 

Fresh water: Sweden! England! Belgium (V. T.), France! Athens! Italy! Sandwich Islands! 
Tahiti! New Zealand! New Jersey! Dakota! Jamaica! Brazil! Ecuador! 

Var. subelliptica Cu. — VY. elliptic-lanceolate almost symmetrical, with scarcely rostrate 
apex. L. 0,015; B. 0,005 to 0,oo6 mm. Strize 13 to 14 in 0,01 mm. 

Fresh water: Greenland! Falmonth! Tasmania! 

Var. exilis Grun. -—— V. subclavate, narrow, linear-lanceolate, with rounded, not rostrate 
apex. L. 0,02 to 0,005 mm. Striz 18 to 19 in 0,01 mm. — GRun. Casp. 8. Alg. p. 10. 

Fresh water: Rimforsa in Westergétland, Sweden (Grun. ad. icon. in litt). 

Var. exilissima GruN. V. narrow, lanceolate, subclavate, with slightly rostrate ends. L. 0,02; 
B. 0,005 mm. -— Grun. in V. H. Syn. Pl. XXV f. 12 (V. H. T. 17). 

Fresh water: England! Ecuador! 

Var. micropus Kira (1844). — V. slightly clavate, lanceolate, with obtuse apex and subacute 
basis. L. 0,025 to 0,03; B. 0,007 to 0,oos mm. Strize 8 to 13 in 0,01 mm. Central area unilateral, 
narrow. — G. micropus Kitz Bac. p. 84. V. H. Syn. p. 125 Pl. XXIV f. 46, XXV f. 4, 5, 6 
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G. angustatum var. intermedia Grun. in V. H. Syn. Pl. XXIV f. 47, 48. G. angustum Bris. 
(fide Grun.). 

Fresh water: Finland! Sweden, Upsala! Gothland, Visby in slightly brackish water (a var. 
with coarse striew, 8 in 0,01 mm.), Kansas River! Eeuador! 

Var.? tergestina Grun. (1880). — V. lanceolate, with obtuse, truneate ends. L. 0,015; B. O,o04 
mm. Central area unilateral, very broad, reaching to the margin. Strive 14 in 0,01 mm, — 
G. semiapertum var. tergestina Grun. in V. H. Syn. Pl. XXV f. 40. 

Triest (Grun.). 


3. G. angustatum Kitz (1844). — V. slightly clavate, linear, with broad, rostrate to sub- 
capitate apex and basis. L. 0,03 to 0,04; B. 0,007 mm. Axial area not distinct; central area uni- 
lateral, stigma indistinct. Strive transverse 10 to 12 in 0,01 mm. indistinctly punctate. — Sphenella 
angustata Kutz Bac. p. 83 Pl. VIII f. 6. G. commune Rabu. FI. E. Alg. p. 283 (1864). G. angusta 
Wer Syne p. 126° Pl) XXIV 2149) 50. 

Fresh water: Sweden! England! Belgium (V. H.), France! Germany! 

Var. producta Grun. (1880). — V. L. 0,02 to 0,025. Ends rostrate to capitate. — Gomph. 
commune Lagst. Spitsb. D. p. 40 Pl. I f. 14. G. ang. var. prod. V. H. Syn. Pl. XXIV f. 52 to 55. 

Fresh water: Spitzbergen! Sweden! Finland! Neuchatel! Tasmania! Arctic America! Winni- 
peg River! Brazil! 

Var. obtusata Kiirz (1844). — V. distinctly clavate, with broad, subrostrate ends. L. 0,025 
to 003 mm. Strie 9 to 10 in 0,01 mm. — Sphenella obtusata Kitz Bac. p. 83 Pl. IX f. 1. 
Gomph. ang. var. obtus. V. H. Syn. Pl. XXIV f. 43 to 45. Sph. obt. and S. vulgaris Scuum. I 
Nacht. Pl. I f. 14, 15. Sphenella naviculoides Hantzscu in Rab. Dee. N:o 1322 (1862). 

Fresh water: Thiiringen! 

Var. e@qualis Grue. (1856). — V. with capitate-rostrate apex and basis. L. 0,03 to 0,035; 
B. 0,006 mm. Striz 10 to 12 in 0,01 mm. — G. equale Gruc. M. J. LV Pl. If. 41. G. angust. 
var.? equalis Grun. V. H. S. Pl. XXV f. 3. 

Fresh water: Scotland (Greg.). 

Var. subequalis GRuN. (1880). — V. as in var. producta. Striz 14 in 0,01 mm. — GRuN. 
Weokiiooyvn.bl'XXV f. 1. 

Fresh water. 

Var. Sarcophagus Grua. (1856). — VY. linear with rostrate, broad apex and basis. L. 0,024 
to 0,04; B. 0,006 to 0,007 mm. Strive 8 in 0,01 mm. — G. Sarcophagus Grea. M. J. LV Pl. I f. 42. 
G. ang. var. Sarcoph. V. H. Syn. Pl. XXV f. 2. G. Lagenula Scuum. III Nacht. Pl. Il f. 8? 

Fresh water: Sweden (Rimforsa in Westergétland, Alnarp)! Scotland (Greg.). 

Var. undulata Grun. Ms. — V. triundulate. L. 0,02 to 0,028; B. 0,006 mm. Strize 10 in 0,01 mm. 

Fresh water: Laurgaard in Norway (Grun.). 

Gomph. angustatum is a very variable species, passing over by its varieties to Gomph par- 
vulum var. micropus. By the var. undulata it seems to be connected with Cymbella abnormis. 


» 4. G. intricatum Kirz (1844). — V. sublinear, slender, slightly gibbous in the middle, 
with obtuse apex and basis. L. 0,03 to 0,07; B. 0,005 to 0,008 mm. Axial area distinct, but 
narrow; central area transverse, broad. Striz 10 in 0,01 mm., subparallel, obscurely punctate. — 
Kitz Bac. p. 87 Pl. IX f. 4. V. H. Syn. p. 126 Pl. XXIV f. 28, 29. G. gracile Scuum. I] Nacht. 
lyf) 18.0: 

Fresh water: Sweden! Russian Lapland! Finland! Hungary, Dubravica, fossil (Grun.), 
Ecuador (reg. trop.)! 

Var. pumila Grun. (1880). — L. 0,03; B. 0,005 mm. Striz 10 in 0,01 mm. — GRuN. in 
V. H. Syn. Pl. XXIV f. 35, 36. G. gracillimum Scuvm. Il Nacht. Pl. I f. 18 6? 

Fresh water: Belgium (V. H.), England, Cirencester! Hungary, Dubravica, foss. (Grun.). 
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Var. dichotoma Kitz (1833). — L. 0,04 to 0,06; B. O,oos mm. Striz 11 to 13 in 0,01 mm. 
— G. dichot. Kt1z. Syn. D. p. 569 f. 48. <Bacil. p. 85 Pl. VIII f. 14. W. Sm. B. D. Pl XXIX 
f. 241? G. intr. var. dich. V. H. Syn. p. 125 Pl. XXIV f. 30—31. G. pulvinatum Au. Br. in Rab. 
Siissw. D. p. 58 (1853). V. H. Syn. f. 32 to 34. 

Fresh water: Finland! Ziirich! Australia (Victoria, Lake Muir, Tasmania)! 


Var. fossilis Pant. (1889). — L. 0,045; B. 0,0075 mm. Strie 10 to 12,5 in 0,01 mm., the 
median more distant, 7,5 in 0,01 mm. — Pant. II p. 56 Pl. XI f. 201. 

Brackish water: Hungary, foss. (Pant.). 

Var. Vibrio Ens. (1843). — V. very slender and narrow, linear, slightly gibbous in the 


middle, with rounded-truncate often gibbous ends. L. 0,08 to 0,011; B. 0,01 to 0,012 mm. Strie 
10 in 0,01 mm. distinctly punctate. — G. Vibrio Ens. Verb. p. 128 Pl. Il: 1 f. 40. Microg. W. Sm. 
B. D. Pl. XXVIIL f. 242. V. H., Syn. Pl.) XXIV f..26--27. .G..Cygnus Scum, 2. -D. p..184 
Bl LXat3262 

Fresh water: Finland! Germany, Erlaf See (Grun.), Hungary, Dubravica, fossil (Grun.), 
Seychelles! 

To this species probably belongs G. hungaricum Pant. II Pl. IL f. 28 (1893). 


5. G. subtile Ens. (1843). — V. narrow, elongate,d biconstricted, with broad, rounded- 
truncate apex. L. 0,045; B. 0,007 mm. Axial area indistinct; central area narrow, unilateral, 
transverse. Strie 12 in 0,01 mm., almost transverse, distinctly punctate. — Eur. Am. p. 128. 


Grec..M. J. TV Pl. Lf 12. Scoum, P. Dd Nacht. Pl. Il ft 19. Vo Sym. Pit XOX ish Tose. 
Fresh water: Scotland! Finland! Holstein! Bengal! 
Var. Sagitta Scuum. (1863). — As the type, but with cuneate apex. — G. Sagitta Scuum. 
PD. p. 187 Pl. IX £29) Ven eS ae), OCU eT 
Fresh water: Prussia (Schum.). 


6. G. semiapertum Grun. (1880). — V. elongated, clavate, with broad apex and basis.  L. 
0,06 to O,o7; B. 0,011 to 0,018 mm. Axial area distinct, linear; central area a large, transverse 
fascia, with a distinct stigma on one side and frequently marginal strize on the other. Striz 10 
to 11 in 0,01 mm., slightly radiate, punctate; puncta about 21 in 0,01 mm. — GrRun. in V. H. Syn. 
Pl XXIV £ 42. Cr. M. Dy Neo 264 

Fresh water: California, Shasta Co (Grun.), Oregon, Pitt River (Grove Coll.)! 

7. G. gracile Ens. (1838). — V. elongated, linear to lanceolate, with acute to subacute apex 
and basis. L. 0,025 to 0,07; B. 0,04 to 0,0111 mm. Axial area very narrow; central area narrow, 
transverse. Striee transverse, 9 to 15 in 0,01 mm. 

Var. cymbelloides Grux. Ms. — V. slightly asymmetrical to the longitudinal axis, with gently 
curved dorsal margin and nearly straight ventral margin. L. 0,03; B. 0,005 mm. Striz about 
16 in 0,01 mm. 

Fresh water: Norway, Dovre! Sweden, Helsingland, Arbra! 

Var. aurita At. Br. (1853). — V. narrow, linear-lanceolate. L. 0,024 to 0,04; B. 0,005 to 
0,006 mm. Striz 15 to 16 in 0O,o1 mm. Living cells with two horn-like processes at the end. — 
G. aur. Au. Br. in Rabh. Siissw. D. p. 59 Pl VIII f. 3. V. H. Syn. XXIV f. 15 to 18. G. an- 
gustum Scuum. I Nachtr. Pl. Il f. 17? 

Fresh water: Baden, Titisee (A. Br.), Finland! Norway, Dovre! Iceland! U. St. Bemis Lake, 
White Mountains! 


Var. dichotomum W. Sm. (1853). — Linear-lanceolate, slightly clavate, with obtuse ends. 
L. 0,04 to 0,05; B. O,oo7 mm. Strive 12 to 14 in 0,01 mm. finely punctate. — G. dichotomum 


W. Sm. Br. D. I p. 79 Pl. XXVIII f. 240. G. (gracile var.?) dichotomum V. H. Syn. Pl. XXXV 
f. 19 to 21. G. tenellum W. Sm. B. D. Pl. XXIX f. 243? G. Vibrio Scuum. Tatra Pl. III f. 38? 
G. hebridense Herts. D. d'Auvergne p. 61 Pl. ILL f. 9? 
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Fresh water: Sweden! Finland! England! Dubravica, Hungary, foss. (Grun.), Celebes! Hawaji! 
New Zealand! Australia (Daintree River! Mitchell River! Australian Alps! Tasmania!) Nova 
Scotia! Tlinois! Mexico! Jamaica! Eeuador! 


Var. major Grun. (1880). — V. slender, lanceolate. LL. 0,07 to 0,10; B. O,o11 mm. Strie 9 
to 10 in 0,01 mm. distinctly punctate. — Grun. in V. H. Syn. Pl. XXIV f. 12. G. hebridense 


Guig Wo de lle rl ryt 9? 

Fresh water: New Zealand! Rhode Island! Demerara River! 

Var.? lanceolata Kiirz. (1844). — V. lanceolate-clavate, with apiculate apex. L. 0,055; 
B. 0.01 mm. Axial area narrow; central area narrow, transverse. Strive 16 in 0,01 mm. Kivz. 


Bac. p. 87 Pl. XXX f 59. V. H. Syn. XXIV f. 11. G. Turris var. apiculata Groun. D. of 


Banka pelo rit f. 12. 

Fresh water: Trinidad (Kiitz, Grun.), Banka (Grun.). 

Var. naviculacea W. Sm. (1856). — V. almost symmetrical to the transverse axis, lanceo- 
late. L. 0,035 to 0,047; B. 0,007 to 0,01 mm. Striz 11 to 14 in 0,01 mm., indistinctly punctate. 
SWS oo seth. 98.0 Ve Ho Syn. XXIV f. 13, 14. 

Fresh water: Edinburgh Bot. Garden (W. Sm.)! New Zealand! 

G. gracile comprises a large number of closely connected forms, some of which are nearly 
akin to G. intricatum, some to G. lanceolatum Eup. 


8. G@. Cymbella Brun (1891). — V. linear, slightly clavate with obtuse apex and basis, 
slightly lunate. L. 0,05 to 0,065; B. 0,011 mm. Axial area narrow. Central area transverse not 
reaching the margin, with a conspicuous stigma. Striz almost parallel 6 to 7 in 0,01 mm. — Brun 


D. esp. n. p. 28 Pi. XOX fe 2? 
Fresh water: South Africa, Rio de la Plata, Cape Horn (Brun). 


9. G. lanceolatum Ens. (1843). — V. lanceolate, clavate, gradually tapering from the 
middle to the obtuse apex and basis. L. 0,027 to 0,07; B. 0,01 mm. Axial area narrow linear. 
Central area small, rounded, with one unilateral stigma. Strive 12 to 13 in 0,01 mm., slightly 
radiate, coarsely punctate; puncta 22 to 24 in 0,01 mm.; the median stria opposite to the stigma 
shortened. — Ens. Am. Pl. II: 1 f. 37. G. affine Kitz. Bac. p. 86 Pl. XXX f. 54 (1844). V. H. 
Syn. Pl. XXIV f. 8 to 10. G. Szaboi Panr. III Pl. Il f. 34 (1893)? 

Fresh water: Mexico! Jamaica! Ecuador! Lake Tacarigua, Trinidad (V. H. Syn.), Marquesas 
Islands! New Zealand!. 

Var. insignis Grea. (1856). — At the type, but with coarser strizw, 9 to 10 in 0,01 mm.; 
puncta 18 to 22 in 0,01 mm. — G. insignis Grea. M. J. IV Pl. If 39. V.H.S. Pl. XXIV f. 39 to 41. 

Fresh water: Scotland (Greg.), Bengal! Victoria, Australia! Ecuador, San Nicolas! 

Var. bengalensis Grun. (1880). — More clavate. L. 0,03 to 0,057; B. 0,009 mm. Strive 8 
to 9 in 0,01 mm. indistinctly punctate. — G. bengalense Grun. in V. H. Syn. Pl. XXIV f. 37, 38. 

Fresh water: Bengal (V. H. Syn.). 

G. lanceolatum is nearly akin to G. gracile, some of its forms being exceedingly difficult to 
distinguish from several varieties of that species. Some forms are, on the other hand, very similar 
to forms of G. subclavatum. 


10. G. subclavatum Gruy. (1878). — V. clavate, with broad rounded apex and somewhat 
narrower basis, gibbous in the middle. LL. 0,035 to 0,07; B. 0,008 to 0.01 mm. Axial area 
narrow; central area rounded, with distinct stigma. Striz strong, 9 to 13 in 0,01 mm. obscurely 
punctate, almost transverse, the median ones often shortened. — G. longiceps Eup. var. subclavata 
Grun. Casp. 8S. Alge p. 10. G. montanum v. subclav. GRrun. in V. H. Syn. v. 125 Pl. XXIII 
f. 39—43., XXIV f. 1. G. commutatum Groun. V. H. Syn. Pl. XXIV f. 2. Fr. Jos. Land D. 
p vo 46) Pl Yr 12°" G. longiceps Kus. MG. PI. VII:-s,.B f. 9 (1854)? Scuum. P. D. p. 187 
Pl. IX f. 27? G. Cygnus Strése Kliecken f. 17. G. calcareum Cu. a. M. D. N:o 187. G. dichoto- 
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mum 8 sessile Kirz. (fide Grun.). G. Brébissonii Kiirz. (fide Grun.). G. mexicanum Grun. in 
V. H. Syn. Pl. XXIV f. 3. G. Kinkertanum Pant. IIT Pl. X f. 162, 165. 

Fresh water: Sweden! Finland! Holstein! Belgium (V. H.), France! England! Neusidler See 
(Grun.), Iceland! Argentina! Chimborazo, Ecuador! Sandwich Islands! Tasmania! Auckland! California! 


Var. obliqua Grun. (1884). — Cymbelloid bent, asymmetrical to the longitudinal axis. — 
GruNn. Fr. Josephs L. D. p. (98) 46. 
Var. acuminata Hiri. a. Perac. (1893). — Lanceolate, tapering towards the narrow ends. 


— G. subclav. var. acum. Hiri. a. Perag. D. d'Auvergne p. 55 Pl. Ill f. 8. 

Fresh water: Auvergne, fossil. 

Var. Mustela Ens. (1854). — Biconstricted, with gibbous, obtuse apex. — G. Must. Ens. M. 
G. Pl. Vik ’s, B. f. 9: ‘Seaums P. D. p. 187° Pl IX £30)” Vo. Sym: Ply Xe ome 
G. Sagitta Scuum. P. D. III Nachtr. Pl. II f. 16? 

Fresh water: Beeren Eiland (Lagst.), Finmark! Norway, Doyvre! Finland! Gulf of Bothnia! 

Forma curvata Br. a. Prrag. (1893). — Frustules in front-view curved. — Hiris. D. d’Au- 
verene™peog El. ils. 96"7: 

Fresh water: Auvergne, fossil. 

Var. montana Scuum. (1867). — Biconstricted, with protracted subtruncate or obtuse apex. 
— Scuum. Tatra p. 67 Pl. III f. 35. V. H. Syn. p. 124 Pl. XXIII f. 33 to 36. G. acuminatum 
var. submontana Gutwinsky FI. Galiz. p. 28 Pl. I f. 23. 

Fresh water: Galiz. (Schum.), Belgium (V. H.), Hungary, fossil (Grun.), Demerara River! 

G. subclavatum by its variety montana makes complete transition to G. acuminatum, the 
latter comprising forms with acute, the former with obtuse ends. 


11. G. acuminatum Fue. (1838). — V. clavate, more or less biconstricted, with apiculate 
apex, and narrow basis. L. 0,03 to 0,07; B. 0,009 to 0,01 mm. Axial area narrow or indistinct; 
central area short and narrow, unilateral. Strive 10 to 11 in 0,01 mm., slightly radiate, the median 
stria opposite to the stigma being shortened. — Ens. Inf. p. 217 Pl. XVIIT f. 4. W. Sm. B. D. 
POPC VE £25238! asa" 

Forma trigonocephala Eun. (1854). — V. not distinctly biconstricted. Apex cuneate. — 
G? trig. Hee MG. PIPVIR Eh 36. Vode yn. ble konmii ls. 

Forma Brébissoni Kitz. (1859). — V. slightly biconstricted, with cuneate apex. — G. Bréb. 
Kitz. Sp. Alg. p. 66. V. H. Syn. XXIII f. 23—26. C. ac. var. Clavus V. H. Syn. Pl. XXIII 
f, 20. G. acum. W. Sm. B. D. Pl. XXVIII f. 238 a”. 

Forma coronata Eup. (1840). — YV. strongly biconstricted, with broad, apiculate apex. —- 
G. coron. Kus. Abh. 1840 p. 211. G. acum. W. Sm. B. D. Pl. XXVIII f. 238 @. V. H. Syn. 
p. 124 Pl. XXIII f. 15. Petit Lac des Vosges f. 2. Strése Kliecken f. 16. G. acum. V. H. Syn. 
Pl, "XX '£16.1"G. acum.'oar! lateeps’ V2 He Syur vest. 17: 

Forma pusilla Grun. (1880). — As the f. coron. but smaller. L. 0,03; B. 0,008 mm. — 
G, acum. var. pus. Grun. V. H. Syn. Pl. XXIII f. 19. 

Fresh water: Spitzbergen (Lagst.), Sweden! Finland! Belginm (V. H.), England, (Sm.), Ger- 
many! Switzerland! France! Spain! Canada! Massachusetts! Illinois! 

Var. elongata W. SM. (1855). — V. slender, elongated, strongly gibbous in the middle and at 
the apex. L. 0,07 to 0,11; B. 0,012 to 0,017 mm. Striz 12 in 0,01 mm. coarsely punctate; puncta 
about 20 in 0.01 mm. — G. elongat. W. Sm. Ann. N. Hist. 1855 p. 6 Pl. I f. 4. B. D. IL p. 99. 
G. acum. var. elong. V. H. Syn. Pl. XXIII f. 22. G. Brébissonu Gree. M. J. Il Pl. IV f. 13 
(1854)? G. acum. var. intermedia Grun. in V. H. Syn. Pl. XXIII f. 21. 

Fresh water: Scotland! Finland! Vosges! 

Var. Turris Eup. (1843). — V. very slightly biconstricted with cuneate or apiculate apex. 
L. 0,04 to 0,06; B. 0013 mm. Striz 10 to 11 in 0,01 mm. — G. Turris Eup. Am. p. 128. M.G. 
Pl. RIV f.. (O01. Ve ely Syms ele kek Tale 
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Fresh water: Finland (Padasjoki)! Bengal! Australia, North Australia! Murray River! 
Australian Alps! New Zealand! Houghton, Michig.! Illinois! California! Demerara! Rio Janeiro! 
Eeuador! 

G. acuminatum comprises a number of forms, exceedingly variable in size and outline, pass- 
ing over to G. subclavatum var. montana by the forma Brébissonii, and to G. Augur by smaller 
forms of the var. Turris. 


12. G. Augur Ens. (1840). — V. clavate, with broad, truncate-apiculate apex and narrow 
basis. L. 0,03 to 0,05; B. 0,009 to 0,o1 mm. Axial area narrow; central area narrow, unilateral 
Strie 10 in 0,01 mm. slightly radiate. — Eup. Ber. 1840 p. 211. M. G. XVII:i, f. 35. V. H. 
Syn. p. 124 Pl. XXII f..29.,G. Augur, var. Gautier V. H.. Syn. p..124 Pl. XXIII f..28. G.. na- 
sutum Kup. Am. p. 128. M. G. VI: 1 f. 37? 

Fresh water: Belgium (V. H.), Ceyssat, Puy de Dome foss.! Maine, Bridgetown! Waltham 
Mass.! Mexico! Seychelles! 

G. Augur is closely connected with G. acewminatum var. Turris, of which it may be regarded 
as a form with non-constricted valves. 


G. apicatum Kus. (1841). — V. clavate, not biconstricted, with acuminate apex. L. 0,022 
to 0,025; B. 0,006 to 0,oo7 mm. Axial and central areas indistinct. Strize 14 in 0,01 mm. almost 
transverse, near the end slightly radiate, not distinctly punctate. Kus. Abh. 1841 p. 416 
(accord. to Chase) M. G. IX:1 f. 41? Cu. D. of Finl. p. 48 Pl. TIT f. 20, 21. G. ertstatum W. Sm. 
BS Dot Pe XX VII f. 239? . Heib..Consp. D. D.,V f. 17? 

Fresh water: Finland! 

G. apicatum is nearly connected with G. acuminatum f. trigonocephala, but has finer strie. 


13. G. validum C1. N. Sp. — V. elongated, gently biconstricted, with rostrate-apiculate 
apex. L. 0,065; B. 0,01 mm. Axial area linear, moderately broad, not dilated in the middle. 
Stigma often indistinct. Striz 6 to 7 in 0,01 mm., distinctly punctate, of equal length, transverse, 
but radiate at the apex. — Pl. V f. 9. 

Fresh water: Japan, fossil in lignite (Brun Coll.)! Demerara River! 

Var. elongata. — VY. very slightly biconstricted, with subeuneate apex. L. 0,14; B. 0,0113 
mm. Striz 5,5 in 0,01 mm. Bl f.8: 

Fresh water: Demerara River! 

G. validum has the outline of G. subclavatum var. montana, from which it differs by its 
coarser striz and broader axial area. 


14. G. spherophorum Exe. (1845). — V. clavate, with capitate apex and narrow basis. 
L. 0,035 to 0,047; B. 0,01 mm. Axial area indistinct. Central area small, rounded. Strize 11 in 
0,o1 mm., nearly transverse, punctate. — Ens. Ber. 1845 p. 78 (fide Chase), V. H. Syn. Pl. XXIII f. 30, 
Fresh water: Finland (Aland)! New York (Niagara Falls! Genessee Falls)! Lake Pistaku 
(Illinois)! 
Md G. spherophorum is nearly akin to G. Turris, from which it differs scarcely by anything 
but the capitate apex. 


15. G. Berggrenii Cu. N. Sp. — V, clavate, with broad subtruncate and usually constricted 
apex. Basis much narrower, obtuse. L. 0,047 to 0,05; B. 0,011 to 0,o12 mm. Axial area narrow, 
linear, somewhat dilated around the central nodule. Stigma distinct. Striz coarse, 10 to 11 in 
0,01 mm. distinctly punctate, slightly radiate. — Pl. V f. 6, 7. 

Fresh water: New Zealand (Waitangi! Lake Rotorua! etc.). 

G. Berggren resembles in outline G. constrictum and G. subclavatum, but differs from the 
former by the median striz not being alternately longer and shorter, and from the latter by its 
much broader ends and more distinct axial area. 

K. Vet. Akad. Handl. Band 26. N:o 2. 24 
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16. G. constrictum Ene. (1830). — V. clavate, gibbous in the middle, with broad, rounded- 
truncate apex and narrower basis. I. 0,04 to 0,06; B. 0,01 mm. Axial area narrow linear; central 
area narrow, star-like. Stigma distinct, unilateral. Strive 10 to 12 in 0,01 mm., slightly radiate, 
in the middle alternately longer and shorter, coarsely punctate. — Eup. Abh. 1830 W. Sm. 
B. D. Pl. XXVIII f. 236. V. H. Syn. p. 123 Pl. XXIII f. 6. G. pohlhieforme Kitz. Dec. N:o 25 
(1833). G. subramosum Kitz. Dec. N:o 152 (1836) fide Lagst. G. constr. var. subcapitata GRun. 
VEL Syn. of 5: 

Fresh water: Sweden! England! Belgium (V. H.), Switzerland! Jenissey! Australian Alps! 
North Australia! Tasmania! Illinois! 

Var. capitata Ens. (1838). — V. very slightly or not constricted, clavate with broad apex. 
— G. capitatum Hus. Inf. Pl. XVIII f. 2. W. Sm. B. D. Pl. XXVIII f. 237. V. H. Syn. p. 123 
Pl. XXIII f. 7. Purr Lac des Vosges f. 3. G. turgidum Ens. M. G. Pl. IT: 2 f. 40. _ V.,H. Syn. 
Pl. XXIII f 11. G. ttaheum Kotz: Bae p. 85° Pl. XX f. 75. 1VO BoeSyn.geles XO ae: 
G.clavatum Kus. Inf. p.:218 Pl. XVOD £16.) V. A oSyosPl XxXiiidy 9: 

Fresh water: Sweden! Gulf of Bothnia! Finland! England! Belgium (V. H.), France! New 
Zealand! Canada, foss.! New York, foss.! Argentina! Ecuador! 

G. constrictum is a very common species with very variable outline. Typical specimens are 
strongly biconstricted, but all possible intermediate forms exist to the quite unconstricted var. ca- 
pitata. The characteristic present in all these forms is the stellate central area arising from the 
median strive being alternately longer and shorter. 


17. G. geminatum Lynas. (1819). — V. strongly biconstricted, with broad, subtruncate 
apex and less broad, obtusely truncate basis. lL. 0,1 to 0,12; B. 0,03 to 0,04 mm. Axial area 
narrow, linear; central area rounded, stellate at its margin, with one or, usually, several, stigmas, 
disposed in a longitudinal row on one side of the central nodule. Striz 10 in 0,01 mm. radiate 
at the ends, in the middle alternately longer and shorter, coarsely punctate; puncta 12 in 0,01 
mm. — Vortecella pyraria Mit. 1773 (fide Kiitz.). Eehinella geminata Lynes. Tent. Hydroph. 
p- 210. Gomph. gem. Aa. Syst. p. 12 (1824). W. Sm. B. D. Pl. XXVII f. 235. 

Fresh water on stones in rivulets and lakes: Spitsbergen, Beeren Eiland (Lagst.), Fiaréar 
(Lyngb.), Scotland! Ireland (Kiitz.), Sweden! Finland! France, Cantal (Hérib.), Spain, Aragonia 
(Mouzo6n), Switzerland (Brun), Vancouver Island! 

Var. sibirica Grun. (1878). — V. slightly or indistinctly biconstricted, with broad end. L. 
O,os to 0,09; B. 0,035 mm. Stigma single. Strize 9 to 10 in 0,01 mm. —- Grun. Casp. See Alg. p. 11. 
G. gem. var. hybrida Grun. V. H. Syn. Pl. XXIII f. 4. Franz Josephs Land D. p. 97 (45) Pl. I f. 11. 

Fresh water: Ochotsk (Grun.), Franz Josephs Land (Grun.), Jenissey! 

Var. curvirostra Tremp. and Brun (1889). — V. deeply biconstricted, arcuate. L. 0,012 to 
0,145 mm. Central area with a single stigma. Striv 6 to 8 in 0,01 mm. — G. curvirostrum TEMP. 
and Brun D. f. du Japon p. 38 Pl. IX f. 4. 

Fresh water: Yedo foss. (Temp. and Brun). 

G. geminatum, the largest of all species of this genus, is a northern and alpine form, being 
very common in Scotland, Sweden and Finland, where it occurs attached to stones by strong 
stalks. Between the strongly biconstricted type and the broadly clavate var. sibirica all kinds of 
intermediate forms exist. The var. curvirostra is a cymbelloid form, such as occurs also among 
the forms of other species. 


18. G. ventricosum Grea. (1856). — V. lanceolate-clavate. with broad, obtuse apex and 
narrower basis. L. 0,035 to 0,055; B. 0.01 mm. Axial area linear lanceolate. Central area 
rounded, with one distinct stigma. Striz 11 to 13 in 0,01 mm., radiate, finely punctate; puncta 
about 24 in 0,01 mm. — Gree. M. J. IV Pl. I f. 40. V.H. Syn. Pl. XXV f. 13. Cu. M. D. N:o 93. 

Fresh water: Scotland (Greg.). Norway! Sweden! Finland! Jenissey! Kamtschatka! Waltham, 
Massachusetts! 
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Var. maxima Cu. — V. more lanceolate. L. 0,08; B. 0,017 mm. Striw 12 in 0,01 mm. 
coarsely punctate; puncta 15 in 0,01 mm. — Pl. V f. 13. 

Fresh water: Pitt River, Oregon (Grove Coll.)! 

Var. tasmanica Cu. — V. nearly lanceolate. L. 0,07; B. 0,015 mm. Striz about 9 in 0,01 
mm., coarsely punctate; the median, on one side of the valve, alternatelty longer and shorter. 

Fresh water: Campbell Town, Tasmania, fossil! 

Var. ornata Grun. (1880). — Lanceolate, gradually tapering from the middle to the obtuse 
apex and basis. L. 0,06 to 0,1 mm. B. 0,011 to 0,013 mm. Axial and central areas combined in 
a narrow, lanceolate space. On one side of the central nodule is a row of 3 to 5 stigmas, on the 
other none, or one to two, stigmas. Striz 10 in 0,01 mm. coarsely punctate; puncta 18 in 0,01 
mm. — Grun. in V. H. Syn. Pl. XXV f. 15. G. dubravicense Pant. II] Pl. XX f. 294, 296 (1893)? 

Fresh water: Guatemala, foss.! 

The typical forms of G. ventricosum belong to northern countries and for that reason it 
is doubtful whether the varieties should not be considered as distinct species, although the diffe- 
rences are only trifling. 


19. G. oxycephalum Cx. N. Sp. — V. large, gradually tapering from the middle to the 
acute apex. Basis obtuse to truncate. L. 0,09 to 0,13; B. 0,018 to 0,026 mm. Axial and central 
areas uniting in a lanceolate space, with one (or two) stigma on one side of the central nodule. 
Strie 8 in 0,01 mm., slightly radiate at the ends, distinctly punctate; puncta 21 in 0,01 mm. — 
Pl...V,f. 10. 

Fresh water: Demerara River! 


20. G. Salinarum Panr. (1889). — V. linear, more or less gibbous in the middle, with 
almost equally broad, rounded obtuse apex and basis. L. 0,038 to 0,051; B. 0,0075 to O,oos mm. 
Terminal fissures of the median line distant from the ends. Axial area narrow linear, suddenly 
dilated around the central nodule to an orbicular space. Strie 10 to 12 in 0.01 mm., obscurely 
punctate, slightly radiate in the middle and at the ends. — G. olivaceum var. salinarum Pant. IL 
p- 56 Pl. IX f. 160; XI f. 199; XVIII f. 287. G. olivaceum var. fossihs Pant. II p. 56 Pl. XII 
f. 204. G. salsa Pant. II p. 56 Pl. XVII f. 285- G. Salin. Icon. n. Pl. V f. 11, 12. 

Brackish water: Baltic at Riigen! Hungary fossil (Gyéngyés Pata! etc.). 

Var. staurophora Pant. (1889). — Central area a transverse fascia. — G. oliv. var. staur. 
Pant. Il’ p. 56 Pl. X11 f. ‘206.. 

Brackish water: Hungary fossil (Pant.). 

G. Salinarum seems me to be perfectly distinct from G. olivaceum by the distant terminal 
fissures, the broader axial area, the central orbicular area and the more distant striw. The outline 
of the valve is, as in most species of Gomphonema, variable. Between G. salsa Pant. and G. oliv. 
var. fossilis Pant. I am unable to find any difference from the descriptions and the figures. 


/ 


* 21. G@. transsylvanicum Panr. (1893). — V. lanceolate, scarcely clavate, tapering from the 


middle towards the obtuse ends. IL. 0,084; B. 0,0168 mm. Axial area narrow; central area large, 
irregular. Striz about 10 in 0,01 mm., radiate in the middle, where they are of unequal length, 
parallel towards the ends, not distinctly punctate. —- Pant. IIL Pl. XIV, 219, 220. 

Fresh water?: Kopecz (Pant.). 

Unknown to the author. 


22. G. olivaceum Lynas. (1819). — V. clavate, rarely sublanceolate, with broad, rounded, 
obtuse apex and narrower basis. L. 0,015 to 0,025; B. 0,005 to 0,oo7 mm. Axial area indistinct; 
central area rectangular. Strie 13 to 14 in 0,01 mm., curved or radiate in the middle of the 
valve, elsewhere almost transverse, not distinetly punctate. — Echinella oliv. Lynos. Tent. Hydr. 
D. p. 209 Pl. LXX f. ¢ 1 to 3. G. oli. Ktrz. Alg. Dec. N:o 13 (fide Lagst.). W. Sm. B. D. 
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P. XXIX f. 244. V. H. Syn. p. 126 Pl. XXV f. 20 to 27. G. sphenelloides Scuum. Pr. D. I 
Nachtr. p. 19 f. 16. G. subramosum Kiz. (fide Grun.). Sphenella vulgaris Kira. (fide Grun.). 

Fresh and brackish water: Sweden! Germany! Switzerland! England! 

Var. baltica Cu. (1868). — V. clavate. L. 0,04; B. 0,0075 mm. Central area small. Strice 
16 to 17 in 0,01 mm. — G. baltvcum Cu. Sv. och Norsk D. p. 231 Pl. IV f. 10 to 16. 

Brackish water: Baltic (from Westerbotten to Gothland)! 

Var. calearea Cu. (1868). — V. clavate; L. 0,022 to 0,047; B. 0,005 to 0,008 mm. Central 
area small. Strize 12 to 13 in 0,01 mm. — G. calcareum Cu. Sv. och Norsk D. p. 231 Pl. IV f. 7. 

Fresh water (on moist limestone-rocks): Gothland! 

Var. stawroneiformis RUN. (1878). — V. lanceolate. L. 0,033 to 0,07; B. 0,01 to O,o12 mm. 
Strie 10 to 13 in 0,01 mm. — Grun. Casp. See Alg. p. 9 Pl. III f. 2. 

Brackish water: Caspian Sea (Grun.). 

Var. tenellum Ikiivz. (1844). — V. small, clavate. L. 0,012 to 0,025; B. 0,003 to 0,0035 mm. 
Strie 14 in 0,01 mm. — G. ten. Kitz. Bac. p. 84 Pl. VIII f. 8. V. H. Syn. Pl. XXIV f. 22 to 25. 

Fresh water: Finland, Abo! Australian Alps! 

G. olivaceum lives usually in rivulets by slender stalks attached to stones and forming 
brownish masses about 1 centim. in diameter. The var. calearea was found on limestone-rocks on 
Gothland, fixed by long stalks and forming thick gelatinous masses. The var. baltica is common 
in the Baltic and the Gulf of Bothnia, where it occurs attached by elongated gelatinous stalks to 
Zostera and Potamogeton. The G. tenellum is not quite clear to me. What I suppose to be 
Kirzines species is doubtless a very small G. olivacewm, but in the Syn. of Van Heurck Grunow 


places G. tenellum among the asymmetrical Gomphonemas, so it is possible that G. tenellum Kurz. 
Is a small G. intricatum. 


23. G. Aestuarii Cr. (1893). — V. linear, narrow, slightly clavate, with obtuse end and 
basis. L. 0,02 to 0,028; B. 0,002 to 0,o035 mm. Axial area indistinct; central area a broad trans- 
verse fascia. Strive parallel (the median radiate) 20 in 0,01 mm. Ends of the valve with rudi- 
mentary diaphragms. — Cu. Diatomiste Vol. II p. 55 Pl. III f. 4. 

Marine: Hastings (Comber Coll.)! 


24. G. exiguum Kiirz. (1844). — V. narrow, clavate with obtuse, sometimes slightly rostrate 
apex. L. O.009 to 0,03; B. 0,002 to O,oo3 mm. Axial area narrow, not dilated in the middle. 
Striz 18 in 0,01 mm. transverse. — Kiz. Bac. p. 84 Pl. XXX f. 58. V. H. Syn. p. 126 Pl. XXV 
f. 34. G. hyalinum Heib. Consp. D. D. p. 96 Pl. V f. 18 (1863). G. exiguum var. digitatum V. H. 
Syn. f. 35, 86; var. telographicum (Kiivz.) V. H. 1. ¢. £. 87; var minutissimum (Kit1z.) V. H. 1 e. 
f. 38; var. perpusilla Grun. V. H. 1. f. 39. 

Marine: Coasts of Denmark (Heib.), England! Belgium (V. H.). 

This minute species is probably widely distributed, but from its smallness rarely met with in 
cleaned materials. Between the many varieties in V. H. Syn. I am unable to find any difference 
except in the number of the striz, and the size. 

Var. pachyclada Bris. (1838). — V. linear-clavate. L. 0,015 to 0,034; B. 0,005 mm. Strie 
16 in 0,o1 mm. — G. pach. Bris. Considér. p. 21 (fide Chase). V. H. Syn. XXV f. 31, 32. 

Marine: Coasts of Normandy (Bréb., Grun.), Cape Wankarema! Behrings Island! 

Var. arctica Grun. (1880). — V. broad, clavate. LL. 0,02 to 0,035; B. 0,006 to 0,008 mm. 
Strie 16 to 20 in 0,01 mm. almost transverse. — G. arct. Grun. V. H. Syn. Pl. XXV f. 30. 
Franz Josephs Land D. p. 102 (50) Pl. I f. 13. 

Marine, arctic regions: Franz Josephs Land (Grun.), Nova Zembla! Cape Wankarema! 


25. G. kamtschaticum Grun. (1878). — V. elongated, clavate, with rounded apex and nar- 
rower basis. L. 0,03 to 0,07; B. 0,005 to 0,011 mm. Axial area distinct, linear, dilated around 
the central nodule. Striee 12 to 16 in 0,01 mm. radiate in the middle, very finely punctate. — 
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Grun. Casp. Sea Alg. p. 12. V. H. Syn. AXV f. 29. G. antarcticum O'Meara L. Soe. XV p. 56 
PVA Hf) 311877)? 

Marine: Arctic America, Bessels Bay! Esquimaux Harbour (Grun.), Iceland! East Cape! 
Behrings Island! 

Var. sibirica Grun. (1878). — V. less clavate, strive less radiate. — Grun. in Cl. M. D. 315 to 318. 

Marine: Cape Wankarema! 

Var. californica Grun. (1880). — Almost linear, with obtuse and rounded ends. L. 0,03; 
B. 0,006 mm. Striz 15 in 0,01 mm. — GRun. in V. H. Syn. Pl. XXV f. 28. 

Marine: San Francisco (Grun.). 

G. Kamtschaticum is by the var. calif. nearly connected with G. exig. var. pachyclada, the 
two latter varieties being distinguished only by the somewhat more visible axial and central area 
of the former. In the Cape Wankarema material occur forms of G. kamtschaticum with unilate- 
ral axial area. 


26. G. peruvianum Grun. (1880). — V. linear, clavate. L. 0,03; B. 0,005 mm. Axial area 
narrow; central subquadrate. Striw 9 in 0,01 mm. — Grun. in V. H. Syn. Pl. XXV f. 33. 
Marine: Peru (Grun.). 


27. G. abbreviatum (Ag. 1831?) Kiirz. (1844). — V. clavate, with broad, rounded end and 
narrow, obtuse basis. L. 0,016 to 0,028; B. O,oo5 mm. Axial and central areas uniting in a broad, 
linear-lanceolate space. Strive: 21 to 22 in 0,01 mm. transverse, radiate in the end. — Licmophora 
minuta Kiirz. Dec. N:o 23 (1833) fide Lagst. G. abbreviatum Aa. Consp. p. 34? Kirz. Bac. p. 84. 
Grun. Casp. See Alg. p. 13. V. H. Syn. Pl. XXV f. 16. 

Fresh or slightly brackish water: Weissenfels (Kiitz.), Dubravica, Hungary, fossil (Grun.), 
Gulf of Bothnia at Tornea! 


28. G. brasiliense Grun. (1878). — V. lanceolate, obtuse. L. 0,025 to 0,034; B. 0,005 to 
0,0055 mm. Axial and central areas uniting in a broad, lanceolate space. Strive 16 to 18 in 0,01 
mm. short. — Grun. Casp. See Alg. p. 13. G. abbr. var. bras. V. H. Syn. Pl. XXV f. 17. 

Fresh water: Brazil, Cuba, Bengal (Grun.). 

Var. Demerare Grun. Ms. — V. sublanceolate with subrostrate apex. lL. 0,038 to 0,058; 
B. 0,008 to 0,012 mm. 

Fresh water: Demerara River (Grun.). 


29. G. Puiggarianum Grun. (1880). — V. linear-lanceolate, with truncate apex and basis. 
L. 0,05; B. 0,oo8 mm. Axial area broad, lanceolate. Striz 6 in 0,o1 mm. marginal. — GRUN. in 
V. H. Syn. Pl. XXV f. 18. 

Fresh water: Brazil (Grun.). 

Var. @quatorialis Cu. — VY. small. IL. 0,025; B. 0,oo5 mm. Area less broad. Striz 8 to 
9 in 0,01 mm. 

Fresh water: Ecuador, San Nicolas! 


Additional. 


G. cantalicum Brun a. Hirt. (1893). — V. lanceolate, slightly clavate, gradually tapering 
from the middle to the rounded obtuse ends. L. 0,16 to 0,225; B. 0,025 to 0,o32 mm. Axial area 
narrow, linear, not dilated in the middle where there is, unilaterally, a stigma. Striz 12 in 0,01 
mm. almost parallel, slightly radiate at the ends, coarsely punctate; puncta about 14 in 0,01 mm., 
arranged in slightly undulating longitudinal rows. Across the striz and in the middle between 
the median line and the margin there is a shadowy longitudinal line. — Brun a. Hérrs. D. d’Au- 
vergne p: 219 Pl. VI f. 11. 

Fresh water: Cantal, fossil! 
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Var. costalonga Brun a. Hirip. (1893). — Valve very slightly curved. Longitudinal lines 
more distinct. — 1]. c. f. 13. 

Var. major Brun a. Hirip. (1893). — L. 0,23 mm. — I. ec. f. 12. 

A very remarkable species. It does not belong to Gomphoneis as the strize are composed of 
simple rows of puncta. 


Trachyneis Cu. N. Gen. 


Valve naviculoid, more or less elongated, frequently asymmetrical on both sides of the longi- 
tudinal axis. Valve (often) with an interior coarsely dotted stratum, a median stratum of more 
or less transverse flexuose strong coste, anastomosing, where they bend towards each other and 
thus forming a network of diamond-shaped or rectangular alveoli, and an exterior stratum with 
very fine puncta forming longitudinal, sometimes slightly oblique, fine strive. — Cell-contents: T. aspera 
v. genuina has two chromatophore-plates along the connecting zone. The margins of the plates 
are strongly indented. 

The type of this genus, Nav. aspera Ens. is very variable and widely distributed. The 
peculiar structure of this species makes it necessary to form for it and the allied species a 
separate genus. Under a low power the valve seems to be covered with elongated or rhomboid 
puncta, more or less distinctly disposed in quincunx, these puncta being the diamond-shaped alveoli 
formed by the anastomoses of the costze. The fine puncta of the exterior stratum are visible only 
with difficulty, and, under certain illumination, give to the elongated puncta the appearance of 
being transversely lineate (See Van Heurck Suppl. Pl. B f. 26). The interior stratum of the valve 
may sometimes be separated, as is shewn by the fig. 23 Pl. XLVIII of A. S. Atl. 

I suppose that the division Lineolatee of Navicula may be regarded as having the nearest 
relations to Trachyneis, especially the forms of that group, which have divided strie. A struc- 
ture somewhat similar to that of Trachyneis is to be found in Mastoneis and Dictyoneis. All the 
species of this genus are marine. They occur in all seas, arctic as well as tropical. 

Most forms of Trachyneis aro so closely connected and subject to transitions as to make 
the distinction of well founded species very difficult. The variability of some species is considerable. 
In certain species there is a remarkable tendency to asymmetry, some varieties having a very ex- 
centric median line, or asymmetrical axial area; but such forms, for which the genus Allovoneis 
was created, are so closely connected with other, nearly, or perfectly, symmetrical forms, that no 
specific distinction can be founded on this character. The arrangement of the alveoli in oblique, 
or straight longitudinal rows, seems to afford some distinction; but this characteristic is also subject 
to great variation, and in some forms we find that the rows are oblique near the central area, 
and longitudinal elsewhere. 


Artificial key. 
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“\ — — irregularly — ET RTS ORORG. CEL 2 LETS T. Antillarwm Cu. 
1. T. aspera Ens. (1843). — V. elliptic- to linear-lanceolate or elongated rhomboid. LL. 0,06 


to 0,3; B. 0,024 to 0,05 mm. Ends obtuse or rounded. Axial area very narrow or linear and 
unilateral. Central area a broad stauros, widened and truncate outwards. Alveoli forming trans- 
verse strive, radiate throughout, 6 to 18 in 0,01 mm. in more or less oblique rows. 


Symmetrical forms. 


Var. genuina CL. — VY. linear-lanceolate, obtuse. LL. 0,15 to 0,2; B. 0,028 to 0,033 mm. 
Alveoli close. Rows of alveoli 7 to 10 in 0,01 mm. Longitudinal fine striz distinct, 26 in 0,01 
mm. — Stauroptera aspera Ens. Am. Pl. I f. 1, 2. Nav. aspera V. H. Syn. Pl. X f. 13. Suppl. 
Bei. 26 A. S. Atl XLVI Ff. 15, 21, 22. Donk. B. I, Pl. X f. 1. Naw. pseudo-aspera Pant. IIT 
PL X VIEL £258 (1893), 

Marine: North Sea! Singapore (Atl.), Amboina (Kinker Coll.)! Sydney! Japan, fossil (Brun 
Coll.)! Mexillones guano (Deby Coll.)! 

Var. vulgaris Cu. — Y. elliptic- or lnear-lanceolate. L. 0,11 to 0,2; B. 0,02 to 0,035 mm. 
Axial area indistinct or very narrow. Alveoli close. Rows of alveoli about 10 in 0,01 mm. 
Longitudinal fine striz about 25 in 0,01 mm. — Nav. aspera A. 8. XLVIII f. 2 to 6. 

Marine: Arctic America! North Sea! Cape of Good Hope! New Zealand! Samoa! New Cale- 
donia! Java! Galapagos Islands! 

Var. Neumeyert Jantcsu (1876). — V. large, lanceolate. L. 0,3; B. 0,05 mm. Axial area 
narrow. Rows of alveoli about 9 in 0,01 mm. — Nav. Newm. A. S. Atl. XLVIII f. 1. 

Marine: Cape Horn (Petit). 

Var. robusta Petit (1877). — V. narrow, elliptical, with acute or subeuneate ends. L. 0,09 
to 0,14; B. 0,028 to 0,035 mm. convex, with a longitudinal depression on each side of the median 
line. Axial area indistinct. Alveoli forming three longitudinal bands and somewhat radiate strive, 
6 (middle) to 8 (ends) in 0,01 mm. — Stauroneis robusta Petrr D. de Campbell p. 27 Pl. V f. 16. 

Marine: Campbell Island (Petit Coll.)! 

Var. angusta Cu. — V. narrow, linear-lanceolate. L. 0,12; B. 0,018 mm. Rows of alveoli 
11 in 0,01 mm. 

Marine: Sumbaya (Kinker Coll.)! Colon (Deby Coll.)! 

Var. contermina A. S. (1876). —- V. narrow elliptical. L. 0,048; B. 0,011 to 0,012 mm. 
Axial area narrow. Strix in slightly radiate, transverse, rows, about 10 in 0,01 mm., crossed by 
a few longitudinal blank bands. — Nav. contermina A. S. Atl. XLVIII f. 17, 18. 

Marine: Japan (Atl.), Cape Horn (Petit). 

Var. pulchella W. Sm. (1853). — V. narrow, elliptical, gradually tapering towards the obtuse 
ends. L. 0,075 to 0,085; B. 0,015 to 0,o2 mm. Axial area indistinct. Alveoli close, forming oblique, 
and slightly radiate, transverse rows, 13 to 16 in 0,01 mm. — Stauroptera Achnanthes Kus. Am. 
p. 135 Pl. III: 3 f. 7? M. Geol. XVII: 1 f. 10? Stawroneis pulchella W. Sm. B. D. I p. 61 Pl. XIX 
f. 194. Navicula aspera Donk. B. D. X f. 1b. Stauroneis pygmea Castr. Voyage Challenger 
peo) bl, MEX 7. (A. S. Atl. XLVIII f. 12, 13 Go name). 

Marine: North Sea! Philippines! Samoa! Sandwich Islands! 

Var. residua A. §. (1876). — V. narrow, linear-lanceolate. L. 0,1; B. 0,012 mm. Axial 
area indistinct. Rows of alveoli 18 in 0,01 mm. — Naw. residua A. S. Atl. XLVIIT f. 29. 

Marine: Japan (Atl.), Cape Horn (Petit). 
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Asymmetrical forms. 
Var. californica Cu. — YV. linear-lanceolate, obtuse. L. 0,17 to 0,22; B. 0,03 to 0,035 mm. 
Axial area linear, unilateral. Alveoli close, disposed in irregular, longitudinal rows, and slightly 
radiate, transverse rows, 6 to 7 in 0,01 mm. 
Marine, fossil: Japan (Brun Coll.)! San Pedro (Kinker Coll.)! S:ta Monica Cal. (Deby Coll.)! 
Var. derasa Cu. — VY. linear, obtuse. L. 0,22; B. 0,023 mm. Axial area broad and irregu- 
lar, unilateral. Central area a broad fascia, reaching to the margin. Alveoli close, forming 


oblique rows and slightly radiate, at the ends parallel, rows, 7 in 0,01 mm. 
Marine: Madagascar (Kinker Coll.)! 


Var. imtermedia Grun. (1876). — V. narrow lanceolate to elliptic-linear. L. 0,1 to 0,19; 
B. 0,019 to 0,026 mm. Axial area narrow, unilateral. Alveoli forming longitudinal or oblique 
rows, and transverse, slightly radiate rows, 7 to 9 in 0,01 mm. — Nav. aspera var. interm. GRUN. m 


A. 8S. Atl XLVIII f. 14. Franz Josephs Land D. Pl. I f. 20. a aspera var. hungarica Pan. i 
II p. 42 Pl. X f. 180 (1889). a> 

Marine: Greenland! Spitzbergen! Franz Josephs Land (Grun.), Finmark! Sea of Kara! Cape rf 
Deshneff! North Sea! Fossil: St. Peter, Hungary! Briinn! Sendai, Japan! ya 

Var. oblonga Batu (1854). — V. eee with subcuneate ends, and frequently with a median 
gibbosity. L. 0,17 to 0,22; B. 0,04 to 0,o5 mm. Axial area narrow, linear, unilateral. Alveoli 
close, in oblique and transverse rows, the latter slightly radiate, 7 to 10 in 0,o1 mm. — Stauroptera 
oblonga Batt Smiths. Contr. 1854 p. 10 f. 17. St. oblonga? A. 8. Atl. Pl. XLVIIT f. 16. Stawro- 
neis oblonga Castr. Voy. Challenger p. 24 Pl. XX f. 7 to 11. 

Marine: Sydney! Kerguelens Land! South America, fossil! 

Var. rhombica Cu. — YV. rhomboid. L. 0,12; B. 0,055 mm. Ends acute. Median line ex-_ 
centric. Axial area linear, unilateral. Central area large. Costee near the margin transverse, 9 
in O,o1 mm. Alveoli arranged in oblique rows, crossing each others in an angle of about 80°, 6 
in 0,01 mm. x 

Marine: Galapagos Island! 

Var. perobliqua Cu. — VY. linear, gradually tapering towards the obtuse ends. L. 0,158; — 
B. 0,02 mm. Median line very excentric. Axial area indistinct. Alveoli arranged in oblige and 
transverse rows, the latter 8 to 9 in 0,01 m. m. — PI. III f. 37. 

Marine: Macassar Straits (Grove Coll.)! 

Var. Amphora Brun (1891). — V. strongly asymmetrical. L. 0,09 to 0,14 mm. Axial area 
irregular, unilateral. Central area small. Alveoli arranged in oblique and transverse rows, the 
latter 6 in 0,01 mm. —— Nav. Amphora Brun De espéces n. p. 32 Pl. XV f. 3. 

Marine: Port au Prince and King Georgs Sound (Brun). 


Var. Schmidtiana Grun. (1876). — Lanceolate, somewhat gibbous in the middle, obtuse. 
L. 0,08 to 0,11; B. about 0,017 mm. Axial area linear, unilateral. Alveoli distant, disposed in 2 
to 3 longitudinal rows and in transverse rows, 9 to 12 in 0,01 mm. — Nav. Schm, A. S. Atl. 


XLVIII f. 19, 20. 
Marine: Campeachy Bay! Galapagos Islands! 


2. Tx?) tumidula Grun. (1860). — V. gibbous in the middle and with broad, truncate ends. 
L. 0,025; B. 0,011 mm. Axial area indistinct; central area a broad fascia, reaching the margin, 
where it is dilated. Rows of alveoli radiate, 13 in 0,01 mm. — Stawroneis tumid. Grun. Verh. 
1860 p. 566 Pl. VI f. 10. 

Marine: Red Sea (Grun.). 

I have not seen this form, which, to judge from GruNow’s description, seems to belong to 
Trachyneis. 

3. T. Clepsydra Donk. (1861). — Frustule rectangular, constricted in the middle. V. convex, 
linear lanceolate, with obtuse or subtruncate ends. L. 0,11 to 0,13; B. 0,o2 mm. Median line 
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central; its terminal fissures laterally expanded. Axial area indistinct; central area rounded- 
quadrate. Alveoli disposed in oblique and transverse rows, the latter curved and slightly radiate, 
10%in ‘O.or mm. —"Nav: cleps: Donk. M.'J ‘In: s/'p..8 Pl. If: 3. B. D. p.63 Pl. X f. 2. A.S. 
Atl. XLVIIT f. 7—8 (no name). 

Marine, aestuaries: Coasts of Scotland and England! Cape Horn (P. Petit). 

Var. scotica A. S. (1876). — Smaller, more linear. L. 0,085 to 0,09; B. 0,015 mm. — Nav. 
scotica A. S. Atl. XLVIII f. 9—11. Cu. M. D. N:o 303. 

Marine: Scotland! 


4. T. Debyi Levp. Forrm. (1892). — V. linear-lanceolate, convex, gradually tapering towards 
the obtuse ends. LL. 0,15 to 0,30; B. 0,025 to 0,o4 mm. Axial area narrow linear, symmetrical; 
central area orbicular. Alveoli disposed in oblique and transverse rows, the latter parallel, 8—9 
in 0,01 mm. Longitudinal fine strive about 20 in 0,01 mm. — Nav. clepsydra A. S. Atl. XLVIIT f. 39. 

Marine and brackish: Red Sea! Sumatra (Grove Coll.)! Java (Kinker Coll.)! Singapore! China 
(Penang Harbour Dr. Rae Coll.)! Australia (St. Vincent, Atl.)! 

Var. osculifera Cu. — Axial area unilateral; central area with a linear marking on both 
sides of the central nodule. — Alloioneis Deby: Leup. Forrm. D. de la Malaisie p. 18 Pl. II f. 5. 

There can be no doubt that 7. Clepsydra and T. Debyi are distinct species. The fig. 38 in 
A. S. Atl., (Nav. cleps. var.?) appears to be a variety of 7. aspera, or perhaps a new species. 


5. T. Johnsoniana Grey. (1863). — V. elliptic-lanceolate, with obtuse or subrostrate ends. 
L. 0,09 to 0,11; B. 0,038 to 0,037 mm. Axial area indistinct; central area, large, widened and 
rounded outwards. Alveoli disposed in longitudinal and transverse rows; the former about 6 in 
0,01 mm.; the latter radiate throughout, 8—10 in 0,01 mm. Longitudinal fine striz 25 in 0,01 
mm. — Nav. Johns. Grev. T. M.S. XI p. 17 PL If. 8. Nav. Steboldii Pant. TIT Pl. XX f. 293 
(1893)? Trach. Johns. Icon. n. Pl. III f. 38. 

Marine: Java (Deby Coll.)! Queensland (Grev.), Port Jackson! New Zealand (Grey.), Japan, 
Sendai Dept (Brun Coll.)! 

The valve is sometimes slightly asymmetrical, the median line being excentric. The central 
area, rounded in typical specimens, is in some yarieties dilated and truncate outwards, so that 
T. Johnsoniana is closely connected with 7. aspera. 


6. T. Brunii Cr. (1891). — V. broadly elliptical. L. 0,068; B. 0,034 mm. Axial area indi- 
stinct; central area large, transverse, rounded outwards. Alveoli disposed in two to three longi- 
tudinal rows along the median line, in oblique rows towards the margin. ‘Transverse rows of 
alveoli slightly radiate throughout, 9 (middle) to 12 (ends) in 0,01 mm. Longitudinal fine striz 
about 26 in 0,01 mm. — Nav. Branii Cu. in Brun D. espéces n. p. 33 Pl. XVI f. 4. 

Marine: Japan (Brun Coll.)! China! 

This species has some resemblance to Nav. Ovum Paschale (A. 8S. Atl. Pl. VIII f. 56) also 
from Japan, but this form, unknown to me, has not the large central area of 7. Bruni. It seems, 
nevertheless, probable that Nav. Ovum Paschale is a form of Trachyneis. 


- 


(7. T. Antillarum Cx. (1878). — V. linear-lanceolate to linear-elliptical, with obtuse ends. 
L. 0,12 to 0,17; B. 0,026 to 0,o32 mm. Median line somewhat excentric. Axial area more or less 
broad, irregularly linear and unilateral. Central area rounded, unilateral, on the opposite side of 
the axial area. Alveoli disposed in longitudinal flexuose or irregularly oblique rows. Trans- 
verse rows slightly radiate throughout 9 to 10 in 0,01 mm. — Alloioneis (Navicula?) Antillarum 
tim west. Ind. D. p. 8 Bl. Il f 11. 

Marine and brackish: Campeachy Bay! West Indies! Florida! Red Sea! Bab el Mandeb: 
Madagascar! Singapore! Java! Sumatra! China! 
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Var. Kurzii Grun. (1878). — V. rhombic-lanceolate, with rounded ends. I. 0,09 to 0,105; 
B. 0,036 mm. Median line strongly excentric. Axial area semilanceolate, unilateral. Alveoli dis- 
posed in oblique rows, crossing each other in an angle of about 80°, and about 7 in 0,01 mm. 
Transverse cost marginal, 10—11 in 0,01 mm. — Nav. (Alloioneis?) Kurzii Grun. in Cl. West 
Ind> Dips sel. ik; fs ; 

Brackish water: Elephant Point, India (Grun.), Singapore! Sumatra (Grove Coll.)! 


8. T. velata A. S. (1876). — V. lanceolate, gradually tapering to the obtuse ends. L. 0,07 
to 0,18; B. 0,02 to 0,oz2 mm. Axial area very narrow or unilateral; central area small, rounded. 
Alveoli rectangular, disposed in irregular, oblique rows and in transverse rows; the latter almost 
parallel or slightly radiate at the ends, 15—16 in 0,01 mm. Fine longitudinal striz 25 in 0,01 
mm. — Nav. velata A. 8. Atl. Pl. XLVIII f. 33—34; f. 35-37 (no name). Nav. australis Petit 
Cape Horn p. 125 (1888). 

Marine: Cape Good Hope (Atl.), Madagascar! Mauritius! Ceylon! King Georges Sound (Grove 
Coll.)! Sumatra! Java! China! Japan! Sandwich Islands! New Caledonia! Cape Horn (Petit). 


Additional. 


Under the name Navicula Paludinarum PanrocsEK has recently figured an apparently very 
curious form, which ought perhaps to be included in a proper genus. The valve is lanceolate, 
obtuse. L. 0,115; B. 0,038 mm. Axial area moderately broad, slightly dilated in the middle. 
Strive costate, 8 in 0,01 mm., radiate throughout and alternating with single rows of large ocelli(?) 
— Pant. III Pl. [IX f. 144. Var. gracilior 1. c. Pl. XI f. 186. Fresh water? »Bodos» (Pant.). 

Having had no opportunity of examining this remarkable form I am unable to decide as to 


its place in the system. 


Mastoneis Cr. N. Gen. 


Valve with double structure. The exterior stratum with transverse strie, composed of 
puncta; the interior with transverse coste, directed from the margin, where they are thicker, 
towards the median line. 

The only known species has been placed by GrevILLE and GruNow in the genus Stawroneis, 
but it has no close relation to any species of that genus, and the peculiar structure of the valve 
makes it advisable to form for it a new genus. I am unable to point out any close relation be- 
tween this form and any other, although its general appearance has some resemblance to some 


Mastogloie. 


1. M. biformis Grun. (1863). — V. elliptical with rostrate extremities. L. 0,08 to 0,09; 
B. 0,032 to O,o35 mm. Median lines with approximate median pores and small terminal fissures, 
turned in the same direction. Central nodule transversely dilated into a very short stauros. No 
axial area. Strive slightly radiate, 15 (middle) to 18 (ends) in 0,01 mm. punctate; puncta about 20 
in 0,01 mm. Coste 8—9 in 0,01 mm. — Stauronets biformis Grun. Verh. 1863 p. 154 Pl. IV f. 7. 
Stauroneis australis Gruv. Ed. N. Ph. J. V. XVIII p. 187 f. 13 1863. 

Marine: Queensland (Grey.), Red Sea (Kinker Coll.)! Port Jackson! Labuan! 


> ae 
, i) ys 
' uw Vy ace 
ae ji aeSinw 


32, 33. Navicula mediterranea BRUN a. CL. — ‘Naples, 500/. 


PLATE I. 


Amphiprora paludosa var. subsalina CL. —— Artern, °°/, . 


A. alata var. japonica CL. — Japan, °°°/, 
A. margine punctata CL. — Japan, °°°/, 
A. Brébissoniana GREV. — Sendai, °°°/ 
A. lata GREV. — Balearic Islands, *°/, 
A. gigantea GRUN. — Macassar Satta! a 
Auricula minuta CL. — Bohuslan, wae 
Scoliopleura elegans CL. — Java. 500 / 
Cymatoneis circumvallata CL, — Labuan, 1000), 
Japan, 199/, 
C. suleata GREV. — Madagascar, °°°/, 
» » var. — Japan, 1000/7, . . 
Scoliopleura Peisonis GRUN. — Utah, 1000/, 
Diploneis bioculata var. vittata CL. — Ceylon, 850) 
Scoliotropis Gilliesii CL. (schematic) — Jamaica, 300 
Diploneis inscripta CL. — China, °°/, 
D. Letourneurii CL. — Ceylon, 500 /, a 
D. fusca, var. Van Heurckii CL. — South See. 1000), 
D. Schmidtii Ch. -— Galapagos Islands, %°9/, 
» » — Seychelles, °°, 


» » » » 


D. bomboides var. madagascarensis CL. — Madagascar, °°°/, 


D. fusca var. japonica Cie Sendai, a 
Navicula Ny OL. —- Java, 109), . 

Diploneis chinensis CL. — Ghana 300/ oie 

D. bombiformis CL. — Macassar Straits, 19°/, 

D. subovalis CL. — New Zealand, 1000/, 

D. areolata CL. — S:ta Monica, °°°/, 

D. Clepsydra CL. — Madagascar, °°, 

Navicula lauta GRUN. — South Yarra, ° 00), : 
Cistula Lorenziana GRUN. — Campeachy Bay, 1000) 
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PLATE II. 


1. Diploneis Microtatos var. Christiani T. C. — Maryland, 1°), 
2. D. domblittensis GRUN. — Lefra sjé, Sweden, 1°°°/, ; 
3. D. fusca var. oamaruensis CL. -— Oamaru, °°°/, 

4. D. Debyi var. elliptica CL. — Red Sea, 59/, 

5. D. Vespa Ch. — Java 1000/, : 

6. D. Platessa CL. and GROVE — Macassar Straits, ale 

7. D. Szontaghii PANT. — Sumbava, °°°/, a 

8. D. Crabro var. Didelta Cu. — Sumbava, 500) 

9. D. Crabro var. Pandurella CL. — China, °°/, 

10. D. Crabro var. hungarica CL. — Szadkal, °°°/, : 

11. D. Crabro var. subelliptica CL. — Galapagos Islands, 300/ 
12. D. Crabro var. O’Meari GRUN. — Macassar Straits, *9°/, . 
13. D. vagabunda BRuN. — S:n Pedro Calif., *°/,. . . . 

14. D. biseriata var. lata CL. — Galapagos Islands, *°°/, 

15. D. vagabunda BRuN. — S:ta Monica, Calif., 500 ; F ; 
16; D: biseriata var. galapagensis CL. — Galapagos evans 500) 
17, 18. D. lesinensis GRUN. — Adriatic 5 

19. Tropidoneis solidula CL. — Rembang Bay, 300/, 

DOR p> » (parts of the pale) Ee 


22. Auricula javanica CL. 


93. A; 


Sumbava, °°), 
pulchra GREV. — Macassar Straits, °°/, 
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PLATE Ti 

1. Tropidoneis Kinkeriana CL. -— Sumbava, °°°/, 

2 » > » (tructure) 200), 

3. T. lata CL. — Rembang Bay, °°), ; 

4, > » (Part ae the ealuele 1000), 

fis Wo Ie ies Cu. — China, °9/, . : 

vi » > (part of the ralne) 1000, 

8. T. longa Cx. — Finmark, °°, 

9, 10, 11. T. semistriata GRUN. — South Agen 300) 

12. Navicula Perrotettii GRUN. — Brazil, °/, . 

13. » Stodderi v. insignis GRUN. — Bengal, 300) 

14. > quarnerensis GRUN. — Sumatra, °/, . 

15. » (Stauroneis) Demerarze CL. — Demerara, 1300) 

16. » hamulifera GRUN. — Balearic Islands °°°/, . 

Oi. » » » Barbados, *9/, . 

18. » » > (part of the valve) 1000 / : 
19. » » > var. interrupta CL. — Japan, 300 /, 
20. Tropidoneis approximata CL. — Rembang Bay, 7°°/, . 

ile » > » (part oe the valve) 1000 
29235 > adriatica CL. — Adriatic, 7°°/, . 
24. » maxima var. decussata CL. — Seychelles, 500) ; : 
25. » » » » > direction of the striae 
26. Caloneis Frater CL. — Galapagos Islands, *°/, . 

27. N. (Stauroneis) Phyllodes KHB. — emer 500/ 

28. N. plicatula GRUN. — Naples, °/, . aoe ee 

29. N. Acus CL. — Balearic Islands, *°/, . . 

30. » » > (parts of the valve 1000), 

31. N. suavis CL. and GROVE. — Oamaru, 59/, . . ; 

32. » » » » (parts of the valve), 1000) 

33. Caloneis adenensis CL. — Bab-el-mandeb, °°/, . : 

34. e columbiensis CL. — Columbia River, ee 

35. N. Rho CL. — Canton River, °/,. . 

36. x portomontana CL. — Puerto Monte, 1000) : ; 

37. Trachyneis aspera var. perobliqua CL. — Macassar Straite, 300) 
38. T. Johnsoniana GREV. — Sendai, °°/, . : 

39, 40. Caloneis Wardii CL. -— Connecticut, 500) , 
Al. > > > (part of the valve) 1000, 


42. C. bottnica CL. — Pitea, 10°/, 


fe 


Ljustr. Gen.Stab. Lit. Anst.Sthim. 


comm TN! ce AAA 


—=e2 


eRe 


Vet. Akad. Handl, Bd.26. N2 


Plate IV. | 


i 


K. Sv. Vet. Akademiens Handlingar. Bd 26. N:o 2. 


ee 
" 
% 


; 


¥ 
"4 


PLATE IV. 
Caloneis Liber var. Bleischiana JAN. and RABH. — Nice, vn 
C. eximia GRUN. —- Cebu, °/, a a 
C. clavigera CL. — Colen, 500 | 
C. Dusenii CL. — Cameroon, 5/, 
C. lJatiuscula var. africana Om = Camercen 500) 
C. abnormis GRUN. — Lysekil, 19°°/, 
Neweula H. album CL, — China, %°/, : 
> > > (part of the valve) 1000 /, 
N. Ypsilon On. — Bory, °%/,. . 
N. clavata var. rhombica CL. — Morocco, ae ‘ 
N. venustissima KiITton — Hongkong, °°/, . 
N. irrorata var. elliptica CL. — Hungary, 300) 5 
N. Hennedyii var. Centraster CL. — Mexillones, 500) 
Pleurosigma majus GRUN. — Sumatra, ?*°/, 
P. galapagense CL. — Galapagos Islands, 300) 
P. Exsul Ch. — Naples, °°°/, . . ay @ 
P. formosum var. pea CL. — Mi caasee Sirens: pou 
P. minutum GRUN. — Malmo, °/, . 
P. Heros CL. — Macassar Straits, a ae 
P. formosum var. dalmatica GRUN. — Balearic iendee 225/ 
P. umbilicatum CL. — Labuan, *°°/ . . 23 igen 
Cymbella hybrida GRUN. — Farén, 10°/, 
C. Hauckii VAN HEURCK — Triest, 19°), 
C. oregonica CL. — Oregon °/, . . . . 
C. acutiuscula OL. — Waltham Mass. eT 
C. lata GRUN. — Pitea, 100%, . aA: 
C. lapponica GRUN. — Gellieaare. 1000, 
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PLATE V. 


1. Cymbella inelegans CL. — Pitt River, 10°/, 

2. C. Stuxbergii Cr Jenissey, 10°°/, 

By (0h Jordani GRUN. — Otago, New Zealand, 1000) 

5. Navicula Lunula CL. — Java, 10/, : 5 

6, 7. Gomphonema Berggrenii CL. — New Zealand, 1000 / 

8. G. validum CL. var. elongata CL. — Demerara, 500/, 

9. G. validum CL. Demerara, *9/,. . 

10. G. oxycephalum CL. — Demerara, °°), . 

11, 12. G. Salinarum Pant. — Riigen, 10°°/, 

13. G. ventricosum var. maxima CL. — Pitt River, 1000), : ve 
14. Navicula Bacillum EB. var. lepida GRUN. — eae Finland, ae . 
15. N. auklandica GRUN. — Port Jackson, 10°/, . : 

16. N. inelegens GROVE & STURT var. Oamaru, 5000 

17. N. gibbula CL. — Spitsbergen, 199, . . 

13. N- iaweaianis var. Frieseana GRUN. — Finmark, ©1000), 

19. N. Lambda CL. — Demerara, 1°/, . 

20. N. monmouthiana GRUN. — Monronthy 1000), 

21. N. Kappa Cu. — Oamaru, 199/, . nae 

22. N. lota CL. — Madagascar, *°°/,. . 

23. » » > (Croan) 1000) “gx Th yan Oia 
24. N. definita GROVE & STURT var. intermedia Cn. — Oamarn, 5°°/, . 
25: » » » > » (structure) 10", 
26. N. obliqua GREG. — Windermere, 1°°/, 

27. N. fallax Cu. -- Oamaru, *9/, . 

28. Stenoneis inconspicua GREG. — Balearic ‘Islands, 1000 

29. Frustulia vulgaris var. asymmetrica CL. — Newark, °°°/, 

30. Navicula Beta CL. — Japan, 2 ee Lae os 

31. Dietyoneis snbconstricta CL. — Madagascar, 500) 


32. D. jamaicensis GREV. Alexandria 
33. D. Thumii CL. — China, 5/, . 


34. D. naviculacea CL. — Pensacola, °°/, tee 
35. D. jamaicensis var. gigantea CL. — Oamaru, °°/,. . 
36. » > » » (structure): 20007; 
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Corrigenda. 


‘Page 19, line 4 and 5, instead of A. incerta read A. insecta 


Page 23, line 7, instead of Tropidoneis concerta read Tropido- 


neis conserta 
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Navicule Minuscule (1. 


Valve small, broadly lanceolate to elliptical, slightly silicious. Areas indistinct. Strueture 
slightly radiate, very fine or indistinct striz. Connecting zone not complex. 
The species of this group are usually of extremely small size, and live in fresh or salt water. 


Artificial key. 


iWiarin Ces DCCLCS MEN IMME te runs Oeste a ey Ga ts Sen og uh Se Fs es oy Boe 2. 
“ Hreste-waten (Species 7. peer raat Vrarertth i 2 NE) ea? aie 3. 
$ frre Valvelelipiicalecmin wet sath oc. fh omistht . Acuiteibud ap N. debilissima Grun. 
ins lanceolate mem: ee ee ee PRN ARIAT N. bahusiensis Grun. 
3, las coarser imine OlOvemme.)h sees Se : hae 1 pcapade: Sa... GM lucida: Gon: 
aCe LAndamore ine OxOtemIns) pee. y-4 ses bead em Soc) tet ae) Blo) s ge) oa ee fe 4. 
re ‘nial CUCL eh ee ee ee OE: cd a ry ude mas ies ies 5. 
Nan CCOlALC wer a eRe a Mt OR sath oe 5! Sg Ae) oes co ae oe 8. 
5. ety IOUS ON Cem eer erm ee Cue e ope) GBM Noe nse Ubu <i cm aee, ah REOE N. pelliculosa Bris. 
ADEE InAO Onn © At att eed OF nu SE RBRT)~ eect) ve 6. 
ie TAGintCn Wee Pie Bea ee. ee TT 5 eg WS toe ths OS he ge sy N. atomus NarGett. 
6. 
parallel emir ere ee eee. Re Galan) 62) Pan bas, SP ey Gif aee whee e 
7. als LOAM eCllIp tI Cale Seamer Bohan ery SUA = eee tobe hah ae N. muralis Gron. 
TALE OWA ere a Me ere ce ce Ma nose Gon G& vgn ce WV ecilissima: GRUN: 
8. a" broadiyslanceolaters ee os ees ee 4 oe NG minuscula -GRuN: 
narrow Hy pero Woah ANG Mead yb Upstate ae a ar i a ia ee N. microcephala Grun. 


1. N. pelliculosa (Briéz.) Huse (1862). — V. very slightly silicious, elliptical, with broad 
and rounded ends. L. 0,009; B. 0,004 to 0,005 mm. Striz extremely fine. — Frustulia pellic. 
Bris. (according to Grunow). I’rustulia sp. Grun. Verh. 1860 p. 573 Pl. VIL f. 18. Nav. pell. 
Hitse Rasy. A. E. N:io 1265. V. H. Syn. Pl. XIV f. 32. 

Fresh water: Germany (A. E.), France (Bréb.). 


2. N. debilissima Grun. (1884), — V. elliptic-lanceolate L. 0,007; B. 0,005 mm. Strize 
not seen. — Franz Jos. Land D. p. 104 (52) Pl. I f. 42. 
Marine: Franz Josefs Land. 


3. N. muralis Grun. (1880). — V. elliptical, with rounded ends. L. 0,006 to 0,012; B. 0,004 
mm. Areas indistinct. Striz very slightly radiate, about 30 in 0,01 mm. — V. H. Syn. Pl. XIV 
f. 26 to 28. N. Atomus Scuum. P. D. I Nachtr. p. 21 f. 24? 

Fresh water. 


4. N, exilissima Gruy. (1880). — V. linear-elliptical. L. 0,005 to 0,01; B. 0,003 mm. 
Areas indistinct. Strie about 40 in 0,01 mm., almost parallel; the median more distant. — V. H. 
Syn. p. 108 Pl. XIV f. 30. 

Fresh water: Beigium (V. H.). 
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5. N. microcephala Grun. (1880). — V. lanceolate, obtuse. IL. 0,014; B. 0,003 mm. Areas 
indistinct. Strive nearly parallel, about 30 in 0,01 mm. — V. H. Syn. Pl. XIV f. 29. Achnan- 
thidium microc. W. Sm. B. D. IL p. 31 Suppl. Pl. LXI f. 380 (1856)? 

Fresh water. 


6. N. Atomus Naxrcent (1849). — V. elliptical, with rounded ends, slightly silicious. 
L. 0,004 to 0,008; B. 0,0025 to O0,oo4 mm. Areas indistinct. Striz about 30 in 0,01 mm. strongly 
radiate throughout. — Synedra At. NarcE.t in Kiitz Sp. Alg. p. 40 (according to Grunow). N. At. 
Gron. Verh. 1860 p. 552 Pl. IV f. 6. V. H. Syn. p. 107 Pl. XIV, 24,25. 

Fresh water (Moist earth ete.): Belgium (V. H.). 


7. N. (Diadesmis) lucidula Gruv. (1880). — Y. elliptical, with broad, rounded ends. 
L. 0,015 to 0,019; B. O,o085 to O,o1 mm. Areas indistinct. Striz 17 in 0,01 mm. slightly radiate 
throughout, distinctly punctate, puncta forming longitudinal rows, about 17 in 0,01 mm. — V. H. 


Syn. Pl. XIV f. 40. 
Fresh water. 


8. N. minuseula Grun. (1880). — V. elliptic-lanceolate, with obtuse ends. L. 0,012; B. 0,005 
mm. Areas indistinct. Striz about 30 in 0,01 mm. almost parallel. — V. H. Syn. Pl. XIV f. 3. 
Fresh water. 


9. N. bahusiensis Grun. (1880). — V. broadly lanceolate, with subrostrate ends. L. 0,013 
to 0,02; B. 0,oo6 mm. Areas indistinct. Striz 25 in 0,o1 mm. almost parallel. — N. minusce. v. 
bah. V. HS Syn PEORPy -F. 2- 

Marine: West coast of Sweden! 

Var. istriana Grun. (1880). — V. more lanceolate. Strie 22 in 0,01 mm. — V. H. Syn. 
Pl. XIV f. 4. 

Marine: Adriatic (Grun.). 

Var. arctica Grun. (1884). — V. broadly lanceolate. L. 0,02 to 0,021; B. 0,0095 mm. Striz 
21 in 0,01 mm. radiate throughout. — Fr. Jos. Land, D. p. 104 (52) Pl. I f. 43. 

Marine: Franz Josefs Land (Grun.). 


Navicule Decussatee Grun. (1860 p. p.). 


Valve elongated, elliptical, or lanceolate, symmetrical, not sigmoid. Structure: puncta ar- 
ranged in obliquely decussating rows. 

This small group comprises three isolated forms, which seem not to be allied to each other. 
N. Placentula is a fresh-water species, perhaps akin to the Punctate, although it has no nearly allied 
species in that group. N. decussata is too imperfectly described to decide what are its affinities. 
The termination of the median line at a distance from the ends suggests an affinity to the section 
Microstigmatice (division Libellus). N. Quincunz is an entirely isolated form, the structure of 
which recalls that of some Mastogloiz, but from the straight median line it may be inferred that 
it really is a Navicula. 


1. N. Placenta Ene. (1854). — V. elliptical, with rostrate-capitate ends. L. 0,037 to 0,039; 
B. 0,015 to 0,o17 mm. Axial area indistinct. Central area small, orbicular. Transverse strive 22 
(middle) to 27 (ends) in 0,01 mm. slightly radiate. Oblique strive curved, crossing each other at 
an angle of about 80°. — M. G. XXXIII, 12 f. 23. Lewis Proc. acad. nat. sci. Philad. p. 7 
Pl. Il f. 7 (1865). Grun. A. D. p. 47 Pl. III f. 60. N. apiculata Grea. M. J. iV p. 4 Pl. I f. 138 
(1856). N. Rostellum W. Sm. B. D. II p. 93 (1856). Grun. Verh. 1860 p. 550 Pl. IV f. 10. 
Dove (B.D. p. 40° Pl Vik 4 
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Fresh water: Finmark! Scotland! Lule Lappmark! Finland, Kuopio! Hungary, Neusiedler- 
see (Grun.), New Zealand! 
This species seems not to be allied to any other. 


2. N. decussata (Kiirz 1859?) Prrrr (1877). — V. narrow elliptical. L. 0,03 to 0,039; 
B. 0,0077 mm. Median line ending at a considerable distance from the margin of the valve. 
Axial and central areas indistinct. Puncta disposed in obliquely decussating rows. -— Kiirz Sp. 


aig. p. (0? Pxrir Ile Campb. D. p. 23 Pl. IV f. 11. 

Marine: New Zealand (Pet.). 

I am not acquainted with this species, which in the outline, and the distance between the 
ends of the median line and the margin, has some resemblance to Navicula Greville. 


3. N. Quincunx Cr. (1892). — V. lanceolate. L. 0,085; B. 0,024 mm. Axial area in- 
distinct; central area very small, orbicular. Transverse strive 17 in 0,01 mm. almost parallel. 
Puncta 12 in 0,01 mm., forming oblique rows (14 in 0,01 mm.) crossing each other at an angle of 
about 80°. — Diatomiste I p. 76 Pl. XII f. 6. 

Marine: China (Van Heurck Coll., Deby Coll.)! 


Anomoeoneis Prirrer (1871). 


Valve usually lanceolate, not constricted. Central nodule small. Median line central. 
Structure: small puncta, arranged in transverse, frequently marginal, strive, and longitudinal, un- 
dulating or oblique rows. Axial area narrow. Central area unilaterally dilated, or uniting with 
lateral areas in a lyriform space. Cell-contents (in A. spherophora) with a single chromatophore- 
plate, along the inside of one of the walls of the zone and of the valves. The plate has a narrow 
and deep fissure along the zonal-wall and opposite to the side with the asymmetrical central area, 
broader sinuses along the ends of the median line and, a sinus below the central area (Pfitzer, 
Bau u. Entw. p. 78). — In conjugation A. serians is similar to Prustulia (CARTER). 

This genus was founded by Prirzer especially for Nav. spherophora and probably for Nav. 
sculpta, principally on the cell-contents. As to Nav. serians Prrrzmr hesitates to place it either 
in this genus or in Netdiwm. There is no resemblance between Nav. serians and the forms of 
Neidium, but its structure agrees more with that of A. spherophora, so it may be placed in the 
neighbourhood of the latter, although it has not the unilaterally dilated central area of the latter. 
Some of the Navicule, recently described by PanrokspK, seem to be related to A. spherophora 
and I have included them in Anomoeoneis. 

As this genus is founded principally on the characteristics of the cell-contents, and those 
of most of the species have not yet been examined, the genus is not well established and re- 
quires further examination of living specimens. 


Artificial key. 


1. j Valve with rostrate or capitate ends . 2. 2 2 1. 1 ee ee es 2. 
Fone non- yy ge ren Sigel ae gee ey ee RAL 5. 

2. ee forms. ai Oro eaton (LO Semin are atm anne Meare. SEE A een ec ss 3 
Smaller — OS COMO O Se MIME enn Py sy ee ew Mois ee 4. 
Central area er es asymmetrical aeseree i he LT eared hoe abs A. spherophora Kiirz. 

3. \— a) Ambransverse, tasciaid Ma; Phe Mi dy) ted set AMO. t. 8b A. menilitica Pant. 

-—. dilated to lunate lateraljjareash? . sf. rch) ashmosien: A. sculpta Ens. 
Wallv GMbrACHIROUM ahs ee tk gs ey ha, See WHE ede ath tee TEE. A. Follis Eup. 

4, pares 

ee VATICE GL ALC ree MN teat irae rea weg ee gk a ay ates A. exilis Grun. 

5. Se IMeAL eS IZ NULy  DICOUSUTICLC =a SME es om fe 6. 

PANCEO ALC MUO UHDICONSUDICLCUMM Imre IMG Gn GMUtTanI mete ol mc) vee © n+ i et Oe ig 
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6 f Centzal| pores; appioximate i" > dernier elind > teehee. ts A. bipunctata Grun. 
*\ — distant — PORE OT Gees ng eo A. zellensis Grun. 
Central jareaya transverse fascia)... .saucie Gace ia ea eee A. Macraeana Pan. 
7. : 
— — not dilated: :. <0. % 2 cen ee ot se Slee one ge ee ene 8. 
| Hinds" cubes sit | egy - pe ee A. serians BREB. 
8. 
== obtuse! 6s. <ce lh il ep ay Cea foe hl Ne coe Si Eee ier ie a 9. 
g | Larger forms. L. OJ mm... - ee ee ee A. polygramma EHB. 
\ Smaller — :"'0.02'to' Oics mms. (See LUE | PMs Fea aPe RY A. brachysira GRun 
1. A. spherophora Kirz (1844). — V. elliptic-lanceolate with rostrate-capitate ends. 


L. 0,055 to 0,08; B. 0,017 to 0,o2 mm. Axial area narrow, linear. Central area irregularly 
rounded, larger on one side of the valve than on the other. Strive slightly radiate throughout, 
16 in 0,01 mm. — Navic. spherophora Kitz Bac. p. 95 Pl. IV f. 17. W. Sm. B.D. J Pl. XVIT 
f.448. V. H. Syn. p, 101 Pl. XIE f 2. A. S. Atl XIX £. 49-—51. 

Fresh or slightly brackish water: Sweden! England! Switzerland! East Indies! New Zealand! 
Illinois! Guatemala! West Indies (St. Martin! Jamaica!) Ecuador! 

Var. biceps Ens. (1843). — Smaller. L. 0,04; B. 0,013. Striz finer. — Nav. biceps Ens. 
Am. p. p. Scuum. I Nachtr. p. 21 f. 26. A. S. Atl. XLIX f. 52. WN. spheroph. v. mmor V. H. 
Syn. Pl. XII f. 3. N. spheroph. subcap. Gruy. Foss. D. Ost. Ung. p. 157. 

Slightly brackish water: Franzenbad (Atl.), Eger foss! 


2. A. sculpta Ens. (1840). — V. lanceolate, with protracted, rostrate, and obtuse ends LL. 0,07 
to 0,1; B. 0,025 to 0ox6 mm. Axial area narrow, linear, bordered by a single row of puncta, 16 
in 0,o1 mm. Central area uniting with large, lunate lateral areas, of which one expands in the 
middle to the margin. Strie 15 to 16 in 0,01 mm., slightly radiate, distinctly punctate; puncta 
crowded near the margin, distant towards the lateral areas, where they are arranged in oblique, 
somewhat undulating rows. — Nav. sculpta Ens. Ber. 1840 p. 18. M. G. X:1, f. 5. Fresenius 
Senckenb. Abh. [IV Pl. IV f. 14 to 16. A. S. Atl XLIX f. 46 to 48. V. H. Syn. p. 100 Pl. XII 
f. 1. Pant. II, XI f. 191. WN. rostrata Kitz. Bac. p. 94 Pl. II f. 45 (1844). Donk. B. D. p. 15 
Pl. II f. 9. Grun. Verh. 1860 p. 540. N. twmens W. Sm. B. D. Pl. XVII f. 150 (1858). 

Brackish water: Baltic! Franzenbad! Mansfelder Seen! Neusiedler See (Grun.), Belgium 
(V. H.), S:ta Fiora (Ehb.), England! Hungary fossil (Pant.), New Zealand! Ecuador! 

Var. major Cu. — L. 0,12 to 0,15; B. 0,04 to 0,05 mm. Lateral areas almost similar. 
Strize 13 in 0,01 mm. 

Brackish water: S:ta Rosa, Calif. (Grove Coll.)! Guatemala, fossil! 

A. sculpta is nearly akin to A. spherophora, trom which it is distinguished by larger size 
and the large, lunate lateral areas, which are in typical specimens somewhat dissimilar, one of 
them extending in the middle to the margin. A. sculpta is also related to A. polygramma, together 
with which form it usually occurs, and which differs by its not protracted ends. Both are 
to be considered as forms of the same species. 


3. A. polygramma Ens. (1843). — V. narrow-elliptical, with obtuse, not protracted ends. 
L. 0,08 to 0,13; B. 0,023 to 0,o3 mm. Axial area narrow, linear, bordered with a single row of 
puncta. Central area transverse, uniting with narrow, somewhat asymmetrical lateral areas. Strie 
about 14 in 0,01 mm. very slightly radiate throughout and composed of distant puncta, arranged 
in longitudinal, undulating rows. — Stauroneis polygramma Kus. Am. II: 6, f. 30. Nav. costata 
Kitz. Bac. p. 93 Pl. II f. 56 (1844). N. bohemica Eup. Mic. G. X: 1 f. 4 a (1854). Fresenius 
Senckenb. Abh. IV, PL IV f. 10 to 13. A. S. Atl. XLIX f..48,t0,45. N. fossils Eup. Mic. G. 
X: 1, f. 6 (1854). N. pannonica Grex. Verh. 1860 p. 541 Pl. IV f. 40. N. trigramma Fresenius 
Senckenb. Abh. IV Pl. IV f. 1 to 9 (1862). 

Brackish water: Sweden! Franzenbad! Eger! Neusiedler See (Crun.), Catania fossil (Grun.), 
Cuba (Ehb.), Utah! 
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4. A. Macraeana Panr. (1889). —- V. rhomboid-lanceolate, gradually tapering to the not pro- 
tracted ends. L. 0,119 to 0,17; B. 0,027 to 0,033 mm. Axial area narrow linear. Central area a 
transverse fascia, reaching on one side to the margin, on the other nearly to the margin. Strize 
18 in 0,01 mm., transverse in the middle and convergent at the ends, composed of elongated 
puncta forming undulating, longitudinal rows, about 14 in 0,01 mm. — Nav. Macraeana Panv. I 
BL VET 9855! 

Brackish water: Hungary, Gyingyés Pata! 


5. A. menilitica Pant. (1889). — V. lanceolate with rostrate, obtuse ends. L. 0,038; 
B. 0,016 mm. Axial area linear. Central area a transverse fascia. Striz 20 in 0,01 mm. com- 
posed of distant puncta. — WN. menil. Panv. I] p. 51 Pl. IL f. 380. 

Brackish water: Hungary, fossil (Pant.). 

I have not seen this form, which seems to be nearly akin to A. spherophora var. biceps. 
Nav. irrorata var. fossilis Panr. (Pl. VIII f. 147) seems to be also related to the above species. 


6. A.? serians Bris. (1844). — V. rhomboid-lanceolate with acute ends. L. 0,06 to 0,08; 
B. 0,012 mm. Axial area linear-lanceolate. Strive 24 in 0,01 mm. slightly radiate throughout, 
composed of elongated puncta, forming longitudinal rows. — Navicula serians Brus. in Kira Bae. 


p- 92 Pl. XXX f. 23. W. Sm: B. D. XVI f. 130. Donk. B. D. p. 41 Pl. VI f, 10... Grow. Verh: 
1860 Pl. V f. 13. V.H. Syn. p. 101 Pl. XII f. 7. WN. lineolata Ens. 1843 fide Kiivz. N. punctu- 
lata Eup. M. G. XVI: 1, f. 1 1854. 

Fresh water, northern or alpine regions: Greenland! Lapland! Scotland! England, Cornwall! 
Belgium (V. H.), Switzerland! Sierra Nevada! New Hampshire (foss.)! Blue Mountains, Australia! 
New Zealand (foss.)! 

This well-known species occurs rarely living except in nothern or alpine regions. It is of 
frequent occurence in diatomaceous earths from Scandinavia and North America. 


7. A.? brachysira (Bris. 1853) Grun. — V. rhomboid, more or less obtuse. LL. 0,022 to 
0.028; B. 0,006 to 0,009 mm. Axial area narrow; central small. Strive 26 to 27 in 0,01 mm. — 
Navicula brachysira Brus. in Rabh. Siissw. D. p. 39 Pl. V f. 11 ¢, d, e. Gruyn. V. H. Types N:o 
39. C. serians v. minor and minima Grun. in V. H. Syn. Pl. XII f. 8, 9. Cymbella Beverleiana 
A. §8. Atl LXXI f. 56 to 61 (1881). 

Fresh water: Greenland! Lapland! Finland! Scotland! 

A. brachysira in V. H. Syn. Suppl. B f. 31 seems, so far I can see, to be the same as A. sertans. 
A. brachysira differs from <A. serians only in its smaller size, its somewhat finer striw and espe- 
cially its obtuse ends. There is a tendency to asymmetry in the valves, which induced A. S. to 
regard such forms as belonging to Cymbella._ 


8. A.? zellensis Grun. (1860). — V. linear, slightly biconstricted, with rostrate, broad and 
obtuse ends. IL. 0,032; B. 0,oo5 mm. Striz 30 in 0,01 mm. Axial area indistinet; central small. 
— Nav. zellensis Grun. Verh. 1860 p. 521 Pl. Ill f. 34. V. H. Syn. Pl. XII f, 14. WN. tabida Ry- 
LANDS (according to Grunow). 

Fresh water: Germany, Erlaf See (Grun.), Scotland! Greenland! Michigan! 

This form is nearly connected with A. brachysira and A. serians. 


9. A.? Follis Exs. (1838). — V. rhomboid, with strongly dilated middle, and obtuse, usually 
capitate ends. L. 0,04; B. 0,017 mm. Central area small, lanceolate. Strize 24 in 0,01 mm., radiate 
in the middle, transverse in the ends. — Navic. Follis Ens. Inf. p. 179 M. G. XVI:1, f. 14 ete. 
Dor BD. Dp, 44 PE VIL 15. N. Trochus Ktrz Bae. p: 99 Pl. TIT" f.'59: 

Fresh water: Sweden (Lapland, Smaland)! Finland! Scotland! Norfolk, England (Donk.) 
New Hampshire! Sierra Nevada! ae 
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A. Follis is intimately connected with A. serians and A. exilis and might, as the latter, be 
considered as a variety of A. sertans. Perhaps Nav. pyrenaica W. Sm. (Ann. Mag. Nat. Hist. XIX, 
1857, p. 8 Pl. Il f. 5) is an intermediate form between 4. Follis and A. serians, which cannot be 
decided by the figure in Smrrn’s paper. 


10. A.? exilis (Kiirz 1844), Grun. (1860). — V. narrow-lanceolate with protracted, capitate 
ends. L. 0,021 to O,o28; B. 0,005 mm. Axial and central areas indistinct. Striz about 30 in 
0,o1 mm. — Nav. exilis Kitz Bac. p. 95 Pl. IV f. 6 p. p. Grun. Verh. 1860 p. 553 Pl. IV f. 30. 
V. H. Syn. p. 101 Pl. XII f. 11, 12. Colletonema exile Grun. Verh. 1860 p. 571 Pl. VII f. 15? 
Achnant. microcephalum W. Sm. B. D. LXI f. 380? 

Fresh, frequently slightly brackish water: Greenland! Norway, Dovre! Sweden, Lapland! 
Russian Lapland! Gulf of Bothnia! Nordhausen (Kitz). 

Var. thermalis Grun. (1880). — Lanceolate with less protracted, obtuse ends. LL. 0,024; 
B. 0,006 mm. Strive 27 in 0,01 mm. — JN. sertans var. thermalis Grun. V. H. Syn. Pl. XII f. 10. 

Habitat? 

Var. gomphonemacea GRuN. (1880). — VY. lanceolate with rostrate ends, slightly asymmetrical 
to the transverse axis. lL. 0,022; B. 0,006 mm. Striz 30 in 0,01 mm. radiate in the middle, closer 
towards the ends. — Gomphonema? vitreum Grun. Casp. See Alg. p. 13. N. gomphonemacea GRUN. 
VY. Syut' Po aes: 

Fresh water: Erlaf See near Mariazell (Grun.). 

By the var. thermalis A. exilis is closely connected with A. brachysira and A. serians. 


11. A.? bipunctata Grun. (1881). — V. linear, slightly biconstricted, with cuneate, broadly 
truncate ends. L. 0,035; B. 0,006 mm. Median line with approximate central pores. Axial area 
narrow. Central area a broad, transverse fascia. Striz about 30 in 0,01 mm. almost parallel, 
very slightly radiate in the ends, punctate. — Nav. bip. V. H. Syn. Pl. XIII f. 7. 

Habitat? 

This species is unknown to me, and the diagnosis has been constructed from the figure 
mm VCE Syne 


Navicule Heterostichee Cr. 


Small, more or less elliptical, forms. Axial area narrow. Central area usually distinct. 
Structure: fine striz, in the middle of the valve alternately longer and shorter, towards the ends 
finer and radiate, finely, but usually distinctly, punctate; puncta forming undulate longitudinal rows. 

The species of this small group are closely connected with Navicule punctate, from which 
they differ by the very fine punctation of the strie. Among the Navicule lineolate are several 
similar forms, for instance N. bottnica, but they differ by the direction af the terminal strie. 

The few species of this section live in fresh water or in the mouths of rivers. 


Artificial key. 


1  Walvesbiconstricted): 002 2 Gay gy oh ge N. Tau Cu. 
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g ‘f-Ends' rostrate! io. .).plowuial Lio oe J GTP. nee. TE eS pa AE 6. 

, fe = Mot enn aac Sad .. ga tt See oe eo ie eae By 

3 f-Central area indistinct.) 6-1 te wey C. cocconeiformis GREG. 
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A { Median stri# more coarsely punctate than the other... ........ N. limicola Cn. 


\ — ao, not — me) Ty Tlic Sere Vhte helen CO eel Op meio ay 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 2%. wn:o 3. i) 


5 eree forming longitudinal rows parallel to the margins of the valve ... N. Theta On. 
— not - — = - N. scutiformis Grun. 
6 StresveryeiineraboutaW) im Ofoimm, -.....%4 =... 5... =... . WN. Pusio On 
a. ~ , . . 
— coarser, about 17 in 0,01 mm. ..°%........2.2.....WN. surinamensis Cn. 
1. N. Theta Cx. (1893). — V. elliptical. L. 0,055; B. 0,028 mm. Axial area narrow, 


linear; central area small, orbicular. Striew radiate (in the ends nearly parallel) in the middle, 
where they are alternately longer and shorter, 20 in 0,01 mm. at the ends 25 in 0,01 mm., di- 
stinctly punctate; puncta 21 in 0,01 mm. forming longitudinal rows parallel with the margin. — 


Diatomiste II p. 56 Pl. III f. 5. 
Fresh water: Oregon, fossil. 


2. N. limicola Cr. (1893). — V. elliptical, with rounded, obtuse ends. . 0,046; B. 0,017 
mm. Axial area narrow, linear. Central area moderately large, orbicular. Striz about 25 in 
0,o1 mm., gently curved and radiate at the ends, finely but distinctly punctate.. Median strive 
more coarsely punctate than the others. — Diatomiste II p. 14 Pl. I f. 12. 

Mouth of rivers: Cameroon, Africa (leg. Dusén). 


3. N. Pusio Cu. N. Sp. — V. elliptical, with broad rostrate ends. I. 0,016; B. 0,007 mm. 
Axial area very narrow. Central area small. Striz very fine, about 30 in 0,01 mm. radiate at 
the ends, in the middle alternately longer and shorter, closer towards the ends. — Pl. II f. 3. 
Fresh water: Rotorua Lake, N. Zealand (leg. Berggren). 

N. arcuata Pant. III Pl. VI f. 97 represents a similar, but larger form. L. 0,03; B. 0,016 
mm. Striz 27 in 0,01 mm. 


4. N. cocconeiformis Gree. (1856). — YV. elliptical to rhomboidal, obtuse. L. 0,026 to 
0,032; B. 0,009 to 0,013 mm. Central pores of the median line distant. Axial area indistinct; 
central area small, elongated. Strie 25 to 29 in 0,01 mm., radiate at the ends, in the middle of 
unequal length, finely punctate. — M. J. IV, IL. f. 22. Groun. Verh. 1860 p. 550 Pl. IV f. 9. 
ioe. PD. pi22Pl Wl fil adsr Spitsh: Di pi'32 Pl. Il £8.  V.\B. Sym: Pl. XIV f. 1. 
Fresh water, especially in arctic or alpine regions: Spitsbergen! Norway, Dovre! Finland 
(Russian Lappland to Abo), Sweden! Scotland! France (Vosges)! Oregon, foss.! 


5. N. seutiformis Grun. (1881). — V. elliptical, with broad, rounded ends. L. 0,04; B. 0,024 
mm. Central pores of the median line distant. Axial area very narrow, linear; central area 
large, orbicular. Stria 18 to 20 in 0,01 mm. (in the middle, closer towards the ends), strongly 
radiate; the median of unequal length, not more coarsely punctate than the others. — A. 8. Atl. 
LXX f. 62. 

Fresh water: Stavanger, Norway (A. 8. Atl.), Lule Lappmark! Umea. Sweden, fossil! 


6. N. Tau Cr. (1893). — V. elongated, slightly biconstricted, with cuneate ends. L. 0,037; 
B. 0,01 mm. Axial area very narrow; central area of medium size, rounded. Striaw 20 in 0,01 
mm. radiate at the ends; in the middle of unequal length. —- Diatomiste I] p. 14 Pl. I f. 11. 
Fresh water: Demerara River! 


7. N. surinamensis Cu. N. Sp. — V. elliptic-lanceolate with rostrate, broad ends. L. 0,027; 
B. 0,013 mm. Median line with the terminal fissures in contrary direction. Axial area indistinct 
or very narrow. Central area small. Striz 17 in 0,01 mm., in the middle alternately longer and 
shorter, radiate at the ends. — Pl. II f. 1. 

Fresh water: Surinam! 
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Naviculee Lineolatze Cr. 


Valve elongated, rarely constricted, sigmoid or asymmetrical. Axial area usually indistinct 
or narrow, rarely wide. Central area small or large. Structure: radiate or parallel striz, finely 
and transversely lineate, the lineation always closer than the strive. Connecting zone not com- 
plex. — Nav. distans and N. directa have two chromatophore-plates along the connecting zone. 
Their margins are not indented. N. (Schizonema) mollis has the same arrangement of the cell- 
contents. 

This section corresponds to the groups Radiose, Retuse and Directe of Grunow and com- 
prises a very large number of forms, frequently nearly connected or passing into each other. 
Their most characteristic feature is the lineation of the strive. The latter are usually radiate in 
the middle of the valve and divergent, parallel or convergent at the ends. In several forms the 
striz are parallel throughout. Im those forms in which the median striz are radiate, they are 
also frequently alternately longer and shorter. 

This group is connected by a few forms (N. Placentula) with the Naviculze Punctate. As 
a rule the Lineolate incline to a lanceolate or linear outline, while the Punctatze are elliptical. 
The principal distinction between both groups is that the striz of the Punctate are composed of 
distinct puncta, usually as widely apart as the strie, but in the Lineolatw the puncta are much 
closer, the distance between the lineolee being less than the distance between the strive. In some 
cases (for instance Nav. tuscula) the striew are crossed by longitudinal blank lines and have then 
very much the appearance of the striation in the section Punctatee. Such forms may in most 
eases be distinguished from the Punctatee by the terminal striz being parallel or convergent. 

Among the asymmetrical diatoms there is a close relation between the Cymbelle and this 
section, both having in many cases an exactly similar striation. Several intermediate forms exist. 
For instance Nav. dicephala is nearly akin to Cymbella anglica, and the frustules of Cymbella 
Ungert are frequently so nearly symmetrical, that this species might be classed among the 
Lineolatee. Among the Amphore there is one species only, as far as I know, which seems to be 
closely akin to the Lineolatee (Amphora labuensis). Passages between the perfectly symmetrical 
and decidedly asymmetrical are offered by Nav. mediterranea and Nav. toxonidea. 

The forms of this group, which have the strize crossed by several longitudinal blank lines, 
suggest a connection with the genus Trachyneis. 

The species of the group Leevistriatee are no doubt nearly connected with those of the 
Lineolate. They have the same general outline, and the striz are in similar directions, but 
those of the former are apparently smooth. 
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' Besides: N. irregularis Pant..’ N. superba Cu., N. transitans var. incudiformis, var. asymmetrica, N. spuria 


var. asymmetrica, N. imperfecta Cu., N. monodon Brun, N. Anthracis Br. and Cu., N. valida Cu. 
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5 yoo area small or indistinct 


—— —  orbicular — 


{ Size small. IL. 0,015 to 0,04 mm. 
\ — large. L. 0,05 mm. and more . 


Sig 14 in 0,01 mm. 


— 6 to 10 mm.. 


J Median strie stronger . 
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Ends obtuse. 
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subcapitate 
Strie coarsely lineate 
— apparently smooth . 
Valve rhomboidal 
—  elliptic-lanceolate 


— not — — 
Ady protracted . 
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Central area distinct: 
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Marine habitat 
Fresh water — 
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finely = 
J Marine habitat . 
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Valve not very convex . 
— convex, with conical ends 
{ Ends very elevated and compressed . 
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_N. multiseriata Gru. 
N. maculosa Donx. 


aM 

43. 

38. 

a eee et) 
. N. cincta Exp. 

39: 


_N. Becki Panv. 
N. ammophila Grun. 
N. ne Korz. 


41. 
42. 


. N. Raphoneis Grun. 
N. Formentere Cu. 
. N. hungarica Gru. 
N. costulata Grun. 


52. 
44. 
46. 
45. 


. N. spuria Cu. 
N. radiosa Kivz. 


47. 
49. 
48. 


N. vulpina Kivz. 
N. pinnata Pant. 
. N. fortis Grue. 
_N. avenacea Brus. 


50. 


. NV. compressicauda A. 8. 


51. 


. N. cancellata Donk. 
. N. Centraster Cu. 
. N. viridula Kirz. 


53. 


N. rhynchocephala Kivz. 
. N. gotlandica Grun. 


Bb. 
56. 


N. genufleca Kiva. 
N. Bolleana Grun. 


57. 
64. 


: N. Gales ae 


59: 


We _superimposita A. 8. 
N. Phi Ct. 
. N. arata Grun. 


61. 
62. 


63. 


. N. imperfecta Cu. 
.N. monodon Grun. 
. NV. consors A. 8. 
N. guttata Grun. 
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1. N. eryptocephala Kurz. (1844). — V. lanceolate, with rostrate-capitate ends. L. 0,025 


to 0,035; B. 0,005 to O,oo7 mm. Axial area indistinct. Central area small, somewhat transverse. 
Striz 16 to 18 in 0,01 mm., radiate in the middle, slightly convergent iu the ends, finely lineate. 
— Bac. p. 95 Pl. UL f. 26. Donx. B. D.-p. 37 Pl. V £, 14: V. Ee Sy pr ct Plo Vili ieee: 
Nav. mutica Rabu. Alg. Sachs. N:o 965. 

Fresh water: Sweden! England! Belgium (V. H.), Germany! France! Arctic America! Green- 
land! Argentina! Japan! 

Var. veneta Kiirz. (1844). — Smaller, with scarcely capitate ends. L. 0,025; B. 0,005 mm. 
Strie 14 in 0,01 mm. — WN. veneta Kitz. Bac. p. 95 Pl. XXX f. 76. Pedicino Ischia Pl. II f. 9 
to 12? Donk. B. D. p. 43 Pl. VI f. 13? WN. crypt. v. vencia V. Wi. Syn? p. 85 Fl. Wa 7 Sis 
Pl. XIV f. 34. 

Brackish water: Sweden, Malm6! Venice (Kiitz). 

Var. pumila GRuN. (1880). — V. rhombic-lanceolate. L. 0,016 to 0,023; B. 0,006 to 0,007 
mm. Striz about 15 in 0,01 mm. — V. H. Syn. Pl. VIII f. 6, 7, XIV f. 35. N. Rhombulus 
Scuum. P. D. II N. p. 56, Pl. IT f. 35 (1867)? WN. Lancettula Scuum. P. D. I N. Pl. II f. 34. 
N. cryptoc. v. Lancettula V. H. Syn. Pl. VIIL £11. N. pumila v. fossilis Pant. III Pl. V f. 75 (1893)? 

Brackisch water: Triest! 


Var. perminuta Grun. (1880). — V. lanceolate, not capitate. L. 0,008 to 0,011; B. 0,003 mm. 
Strize about 20 in 0,01 mm. — V. H. Syn. Pl. XIV f. 7. 
Var. cxilis Kiirz (1844 p. p. accord. to Grunow). — V. lanceolate, with subrostrate, obtuse 


ends. I. 0,018 to 0,019; B. 0,005 mm. Striz about 19 in 0,01 mm. —- V. H. Syn. p. 85 Pl. VIII f. 2, 4. 
Fresh water: Belgium (V. H.), Somme! Triest! 


2. N. gotlandica Gruy. (1878). — V. narrow, lanceolate, with protracted, subacute ends. 
L. 0,05 to 0,06; B. O,oo8 mm. Axial area indistinct; central area small, orbicular. Strive 14 
(middle) to 18 (ends) in 0,01 mm. radiate in the middle, convergent in the ends. — Cu. M. D. 


N:o 161. We Ee Syor Pie vii t 


Slightly brackish water: Sweden, Gothland! Tasmania! 


' N. irregularis Pane. N. superba v. elliptica. 
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3. N. rhynchocephala Kiirz (1844). — V. lanceolate, with protracted, usually subcapitate 
ends. L. 0,04 to 0,06; B. 0,01 to 0,013 mm. Axial area indistinct. Central area orbicular. Strie 
10 to 12 in 0.01 mm., in the middle radiate and more distant, convergent at the ends, coarsely 
imeavess——e bac. El. XXX f. 35. W. Sm. B. D. Pl. XVIr#! 132. » DonxiwB.'D)’ p: 88. Pl. VI £, 4: 
Grun. A. D. p. 33 Pl. Il f. 33. V.H. Syn. p 84 Pl. VIL f. 31. N. eryptoe. v. rhynchoc. Strésse 
Kiiecken Pl: I f. 3. 

Fresh or slightly brackish water: Finmarken! Sea of Kara! Gulf of Bothnia! Sweden! 
Belgium (V. H.), Saxony! Cape Deschneff! Arctic America! Dakota! [linois! South Africa! Au- 
stralian Alps! , 


Var. amphiceros Kiirz (1844). — V. broader lanceolate. Ends not distinctly capitate. Striz 
$t0 10 im O01 mm. — N.,amph. Kitz. Bac. p. 95 Pl. Wf. 39. A. S. Atl. XLVII f. 25, 26. 


V8: Syn.;p. 84-Pl. VIE f. 30. 

Brackish water: Gulf of Bothnia! England! Belgium (Y. H.), Sandwich Islands! 

N. rhynchocephala and var. amphiceros pass into each other; the latter graduates into 
N. avenacea and N. viridula, the former is closely connected with N. cryptocephala. 


4. N. avenacea Bree. (1878), — V. lanceolate, with acute ends. L. 0,04 to 0,05; B. 0,008 
to 0,01 mm. Axial area indistinct; central area orbicular, large. Strie 10 or 12 (middle) to 13 
(ends) in 0,01 mm., finely lineate, radiate in the middle, slightly convergent in the ends. — Grun. 
Caspian Sea Alg. IV f. 23. N. viridula v. av. V. H. Syn. p. 84 Pl. VIL f. 27. Pinnul. silesiaca 
Buetscu (according to Grun.). Schizonema Smithii (Ac.) V. H. Syn. p. 110 Pl. XV f. 33. 

Brackish water: Falaise (Bréb.), England! Belgium (V. H.), Black Sea! Caspian Sea (Grun.), 
East Cape! Tasmania! 

N- avenacea connects N. viridula with N. rhynchocephala. 
5. N. viridula Kitz (1844). — V. broadly lanceolate, with subrostrate, obtuse ends. L. 0,05 
to 0,07; B. 0,01 to 0,015 mm. Axial area indistinct. Central area large, orbicular. Striz 10 in 
0,01 mm., coarsely lineate, radiate and more distant in the middle, shghtly convergent in the 
ergs) bac py. JL Pl XXX f147.* Gruy. A. D.’p.33 Pl, If. 35. “V. H. Syn. p..84 PL VII 
f. 25. Schizonema Thwaitesii V. H. Syn. Pl. XV f. 38, 39. 

Fresh and slightly brackish water: Sweden! England! Belgium (V. H.), Finland! Salzburg! 
Sandwich Islands! — Australian Alps! Murray River! — Arctic America! 

Var. slesvicensis Grun. (1880). — V. linear-lanceolate, with broad, rostrate ends. L. 0,03 
to 0,05; B. 0,009 to 0,011 mm. Strize 8 to 9 in 0,01 mm. — WN. sles. Grun. in V. H. Syn. p. 84 
fey Lit 28)" 29: WN. wired. f. minor A: 5S: Atl. XVI £..48. “V. H. Syn. ‘p. 84° Pl. VIT f. 26. 
Pinnul. silesiaca Fresenius Senckenb. Abh. IV, Pl. IV f. 27. 

Brackish water: Finland! Holstein! Belgium (V. H.), Greenland! 

Var. abbreviata Grun. Ms. — V. linear, with rostrate and subcapitate ends. L. 0,016 to 
0,03; B. 0,0055 to 0,oo7 mm. Central area small. Strive 16 to 17 in 0,01 mm. 

Brackish water: Gulf of Bothnia, Tornea! South Africa! Bengal! 

Var. rostellata Kitz (1844). — V. lanceolate, with attenuated, subrostrate ends. L. 0,04 to 
O0cs-) > Oor mm. Strie 10 to Mim '0jo1 mm: —'N) rost. Kitz Bac. p. 95 Pl. Tf. 65. A.S 
Atl, XLVIUI f. 27 to 30. N. rhynchoc. v. rost. Grun. A. D. p. 33. V. H. Syn. p. 84 Pl. VII f. 23, 24. 

Brackish water: England! Belgium (V. H.), Marseilles (Atl.), East Cape! Japan! 

The variety rostellata is a transitional form between N. viridula and N. amphirhynehus var. 
amplhiceros. 


6. N. vulpina Kirz (1844). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends. I. 0,09; B. 0,014 to 0,016 mm. Axial area very narrow; central area large, orbicular. 
Striz 10 to 11 in 0,01 mm., radiate in the middle, convergent in the ends, coarsely lineate; lineole 
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24 in 0,01 mm. forming longitudinal, fine rows. — Kitz Bac. p. 92 Pl. III f. 43. V. H. Syn. 
p. 83 Pl. VIL f. 18. NW. viridula forma major A. S. Atl. XLVII f. 53, 54. 

Fresh water: Sweden! Finland! Ireland (Lough Mourne)! Domblitton, fossil! Arctic Ame- 
rica! Greenland! Michigan! New Zealand! 

Var. oregonica Cu. — Linear with broad, truncate ends. L. 0,095; B. 0,013 mm. Strize 
11 in 0,01 mm. — A. S. Atl. XLVII f. 55, 56 (without name). 

Fresh water: Oregon, fossil! 


7. N. costulata Grun. (1880). — V. rhombic-lanceolate, with acute ends. lL. 0,015 to 0,02; 
B. O,o045 to O,oo5 mm. Axial area narrow; central area a transverse fascia. Strive 8 to 10 in 
O,o1 mm., slightly divergent in the middle, distant. Terminal striz not more strongly marked 
than the others. — A. D. p. 27. V. H. Syn. p. 85 Suppl. A. f. 15. Grun. Foss. D. Ost. Ung. 
p. 156 Pl. XXX f. 45. 

Shghtly brackish water: Sweden (Gulf of Bothnia)! Holstein (Grun.), Belgium (V. H.). 


8. N. hungarica Grun. (1860). — V. linear lanceolate, with broad, obtuse ends. L. 0,015 
to 0,02; Br. 0,005 to 0,006 mm. Axial area very narrow; central area small. Strie 8 to 9 in 
O,o1 mm., distant, slightly divergent in the middle and convergent in the ends, where there are 
on both sides of the terminal nodule one or two more strongly marked strive. — Pinnul. pygmea 
Ens. M. G. X:1 f. 9 (1854). Nav. hungurica Grun. Verh. 1860 p. 539 Pl. III f. 30. Foss. D. 
Oster, Ung. p. 156: Pl XXX 407A Dp. 27. 

Shghtly brackish water: Gulf of Bothnia (Tornea)! Holstein! Franzenbad (fossil)! Neusiedler- 
see (Grun.), Dakota! [linois! Ecuador! Argentina! 

Var. capitata En. (1848). — V. gibbous in the middle and with subcapitate ends. — Pinn. 
capit. Eup. Ber. 1848 (accord. to Chase) M. G. XXXVII: 3 f. 9; XXXV A. If. 4. Pinn. signata 
Kus. M. G. XXXIV 6 A. f. 7 (1854). Pinn. garganica Rasu. Stissw. D. VI f. 41 (1853). Nav. 
inflata W. Sm. B. D. I Pl. XVII f. 158 (1853). Nav. globiceps Laest. Spitsb. D. p. 27 Pl. II f. 5 
(1873)... Nav. humilis Donx: B.D. p. 67 PBI. X £. 7,V. Ho Syn, p. So Rl Xa i235: 

Fresh water: Beeren Eiland (Lagst.), Sweden; England! Belgium (V. H.). Japan! 

Var. liineburgensis Grun. (1882). — V. lanceolate, with subacute ends. — Foss. D. Oster. 
Ung. p. 156 Pl. XXX f. 48—44. 

Brackish water: Finmark (Tana Elf)! Holstein (Grun.), Germany (Domblitten, Oberrohe, 
fossil)! Bombay (Grun.). 

The var. liineburgensis is very similar to Nav. costulata. Probably Gomphonema navicu- 
loides Strése Kliecken D. Pl. I f. 18 is this form. 


9. N. cineta Ens. (1854). — V. linear-lanceolate, with obtuse ends. L. 0,02 to 0,04; B. 0,005 
to 0,oo6 mm. Axial area indistinct; central area small, transverse. Strive 12 to 17 in 0,01 mm. 
strongly radiate in the middle, slightly convergent at the ends. The median strive are more 
distant and more strongly marked than the others. — Pinnul. cincta Ens. M. G. X: 2 f. 6. N. cincta 
V. H. Syn. p. 82 Pl. VIT f. 13, 14. P. Heuflert Pedicino Ischia Pl. II f.17. N. Kiitzingiana H. L. 
Smirn Am. Q J. M. 1878 p. 13 f. 3. Pinmnul. nana Grea. accord. to Grun. A. S. N. 8. D. I 
f. 23, 24 (without name) ? 

Fresh and brackish water: Sweden! Finland! Holstein! England! Belgium (V. H.), Bavaria! 
Switzerland! East Cape! Japan! N. America, Kansas! Vancouver Island! 

Var. Heufleri Grun. (1860). — L. 0,022 to 0,032; B. 0,004 mm. Central area small. Strie 
10 in 0,01 mm. — Nav. Heufleri Grun. Verh. 1860 p. 528 Pl. III f. 32. N. cincta v. Heufl. V. H. 
Synip: 8202s Vi sfil2jalo: 

Fresh and brackish water: Sweden (Malmé)! Belgium (V. H.), Triest! Ecuador! 
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Var. leptocephala Bris. (1880). — V. lanceolate, with slightly rostrate and obtuse ends. 
L. 0,025; B. 0,oo6 mm. Striz 13 in 0,01 mm. — N. leptoceph. Bris. in Kiitz Herb. accord. to Grun. 
Weel. Syn. p. $2 Pl. VII f. 16. 

Belgium (V. H.). 

Var. Cari Ens. (1838). — V. narrow lanceolate. L. 0,046; B. 0,007 mm. Central area 
distinct, transverse. Striz 17 in 0,01 mm. — N. Cari Ens. Inf. p. 174. M. G. XII f. 20. V. H. 
Syn. VII f. 11. 

Fresh water: Habichtwalde, fossil (Ehb.), Australia, Daintree River! 


Var. angusta Grun. (1860). — V. linear-lanceolate, obtuse. L. 0,05 to 0,065; B. 0.005 to 
0,oo6 mm. Central area distinctly transverse. Strie 12 to 13 in 0,01 mm. — N. angusta GRun. 


Verh. 1860 p. ‘528 Pl. V f. 19. .N. Cari v. ang. V. H. Syn. Pl. VII f. 17. 

Fresh water: Austrian Alps (Grun.), Vosges (Lac de Gerardmer)! Ecuador! 

N. Cari connects N. cincta with N. radiosa and might as well be regarded as a variety of 
the latter, distinguished principally by its somewhat transverse central area. 


10. N. radiosa Kitz (1844). — V. narrow, lanceolate, gradually tapering from the middle 
to the subacute ends. L. 0,045 to 0,09; B. 0,012 to 0,019 mm. Axial area indistinct. Central 
area very small, rhomboidal. Striz 11 to 12 in 0,01 mm. strongly radiate in the middle and con- 
vergent at the ends, finely lineate. — Bac. p. 91 Pl. IV f. 23. Pinn. radiosa and P. acuta W. Sm. 
B. D. p. 56 Pl XVIII f. 171, 173. N. radiosa Grun. Verh. 1860 p. 526. A. 8S. Atl. XLVI f. 50 
to 52. V. H. Syn. p. 83 Pl VII f. 20. Pinn. acuta Strése Klieken f. 2. 

Fresh water: Spitsbergen (Lagerst.), Sweden! Norway! Finland! England! France! Switzer- 
land! Saxony! Japan! South Africa! [llinois! Michigan! Brazil! Argentina! Ecuador! 

Var. dubravicensis Grun. (1882). — V. broadly lanceolate. L. 0,072 to 0,085; B. 0,011 mm. 
Strie 13 in 0,01 mm., more distant in the middle, distinctly lineate; lineole 25 in 0,01 mm. — 
F. D. Ost. Ung. p. 144 Pl. XXX f. 49. NW. Dubrav. Pant. III Pl. XIX f. 281 (1898). 

Fresh water: Hungary, fossil (Grun.). 

Var. subrostrata Cu. — Linear with subrostrate, obtuse ends. L. 0,085; B. 0,011 mm. 
Striz 10 in 0,01 mm. — Pinnul. tenuis Gree. M. J. I Pl. IV f. 9 (1854)? 

Fresh water: Crane Pond (N. Am.)! 

Var. tenella Bris. (1849). — Lanceolate with acute ends. L. 0,03 to 0,065; B. 0,005 to 
0,oo6 mm. Strie 15 to 18 in 0,01 mm. — N. tenella Bris. in Kiitz Sp. Alg. p. 74. WN. radiosa 
~. ten. V. H. Syn. p, 84 Pl. VII f. 21,22. 

Fresh water: Sweden! Finland! Belgium (V. H.), Japan! Australia (Daintree River)! Tas- 
mania! Greenland! Argentina! 

PantocseK describes as N. tenella var.? fossilis (Il p. 54 Pl. V f. 91) a form with broad 
axial area, which, if the figure be exact, cannot belong to V. radiosa. 

Var. minutissima Grun. (1882). — 0,017 to 0,027; B. 0,0035 to 0,oo4 mm. Striv 14 to 19 
in 0,01 mm. — F. D. Ost. Ung. p. 144. 

Fresh water: Hungary, fossil (Grun.), Rostock, fossil! 

This var. seems rather to belong to N. cryptocephala v. veneta. 


11. N. gracilis Exp. (1830). — V. almost linear, obtuse. Li. 0,033 to 0,05; B. 0.0065 to 
0,01 mm. Axial area indistinct; central area distinct, transverse. Striz 11 to 12 in 0,01 mm., in 
the middle slightly radiate, elsewhere almost parallel. — Ber. 1830 Inf. p. 176 Pl. XIII f. 2(?) 
Gaon’ Werly. 1860 p: 526 Pl IV f. 27.0 Vie Syn ps3 Pl VIL f. 7, 8. 

Fresh water: Sweden! Finland! Denmark! Normandy! Arctic America! Argentina, Sierra 
Famatina! : 
Var. schizonemoides V. H. (1880). — Frustules enclosed in unbranched, gelatinous tubes. 
Central area somewhat smaller. — Colletonema neglectum Tuwatres in W. Sm. B. D. II p. 70 Pl. LVI 
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f. 352 (1856). Schizon. neglectum V. H. Syn. Pl. XV f. 37. N. gracilis v. schizon. V. H. Syn. p. 83 
PL. Wil; f.,9;..10. ; 

Fresh water: England! Belgium (V. H.). 

N. gracilis is very similar to larger varieties of N. cincta and to some forms of N. radiosa 
from which it may be distinguished by its less radiate striz, and larger, transverse central area. 


12. N. peregrina Ens. (1843). — V. lanceolate with obtuse ends. L. 0,08 to 0,15; B. 0,021 
to O,o2s mm. Axial area distinct, narrow. Central area large, somewhat transverse, subrectan- 
gular. Striv in the middle 5 to 6 in 0,01 mm. radiate, and frequently alternately longer and 
shorter, towards the ends transverse, and at the ends (8 in 0,0 1mm.) convergent, distinctly lineate’ 
lineole about. 25 in 0,01 mm. — Pinn. pereg. Enz. Am. 1:1 f. 5, 6. W. Sm. B. D. I Pl. XVIII 
f. 170. N. pereg. Ktrz Bac. p. 97 Pl. 28 f. 52. A. 8S. Atl. XLVIL f. 57—60. 

Brackish water: Sea of Kara! Baltic! North Sea! Saxony! Adriatic (Grun.), Arctic America! 
Greenland! Atlantic coasts of United States! Argentina! Cape Wankarema! Japan! Batavia! 

Var. kefvingensis Ens. (1840). — Smaller. L. 0,044 to 0,o9 mm. Strie 7 (middle) to 8,5 
(ends). — Pinn. kefv. Exs. Ber. 1840 p. 20 (accord. to Kitz). M. G. X: 2, f. 4, 5. Nav. kefv. 
Kirz Bac. p. 97 (1844). A. S. Atl. XLVII f. 61, 62. 

Brackish water: Firth of Tay! Franzenbad, fossil! 

Var. polaris Laast. (1873). — V. subelliptical, with broad, obtuse ends. L. 0,051 to 0,072; 
B. 0,014 to 0,016 mm. Striz 6 (middle) to 8 (ends) in 0,01 mm. — N. polaris Laast. Spitsb. D. 
p. 24 Pl Il f. 3. Boh. p.-33: 

Brackish water: Spitsbergen! Beeren Eiland (Lagst.), Bohusliin (Lagst.). 

Var. calcuttensis Grun. Ms. — VY. lanceolate. L. 0,05 to 0,06; B. 0,017 mm. Striz 9, lineolee 
21 in 0,01 mm. Axial area unilateral, not dilated in the middle. Central area small, also uni- 
lateral. — Pl. IT f. 2. 

Brackish water: Calcutta! 

Var. Meniscus Scuum. (1867). — V. elliptic-lanceolate. L. 0,036 to 0,066; B. 0,01 to 0,019 
mm. Strie 7 to 8,5 in 0,01 mm. — N. Meniscus Scuum. P. D. IL N. p 55 Pl. I f. 32 (NV. Sam- 
biensis f. 37? N. aperta f. 49, N. Cyprinus f. 50?). Grun. A. D. p. 338. A. S. Atl. XLVI f. 47 
(without name). WV. pereg. v. M. V. H. Syn. p. 82 Pl. VIII f. 19. 

Brackish water: Sea of Kara (Grun.), Baltic (Schum., Grun.), Koénigsberg, fossil! Cuxhaven 
(Atl.), Cape Wankarema! 

Forms with asymmetrical axial area occur at Cape Wankarema. 

Var. Menisculus Scuum. (1867). — V. elliptic-lanceolate, frequently slightly rostrate. L. 0,018 
to 0,04; B. 0,01 to O,o11 mm. Axial area indistinct; central area small. Strie 9 to 12 in 0,01 
mm., finely lineate. — NV. Menise, Scuum. P. D. II N. p. 56 Pl. II f. 33. N. pereg. v. Menisculus 
V. H. Syn. p. 82 Pl. VIII f. 20, 21, 22. N. Gastrum v. Upsaliensis Grun. in Cl. M. D. N:o 242. 
N. pereg. menisculus f. Upsaliensis V. H. Syn. p. 82 Pl. VIII f. 23, 24. N. pressa Pant. IIL 
Pl. XXIV f. 362 (1893)? 

Fresh and slightly brackish water: Sweden! Baltic! Kénigsberg and Domblitten, fossil! Bel- 
gium (V. H.), France (Paris, Normandy)! Saxony! Vienna (Grun.), Argentina (Sierra Velasco)! 

By the var. Menisculus N. peregrina seems to pass into N. eryptocephala var. veneta. 


13. N. Haueri Grun. (1882). — V. lanceolate, with obtuse ends. L. 0,08 to 0,12; B. 0,017 to 
0,019 mm. Axial area narrow. Central area large, transverse. Strive 8 in 0,01 mm. radiate and 
more distant in the middle, convergent in the ends, finely lineate, and crossed on both sides of the 
median line by a narrow, blank area. — F. D. Ost. Ung. p. 143 Pl. XXX f. 48. Panv. IIT 
PS VALLI ths: 

Brackish water: Hungary, fossil (Dubravica, Grun., Bory)! 

This species, distinguished by the blank band across the striz, is nearly akin to N. peregrina. 
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14. N. Anthracis Brun a. Cu. (1889). — V. lanceolate, acute. L. 0,05 to 0,06; B. 0,014 to 
0,018 mm. Axial area unilateral. Central area also unilateral, but on opposite side to the axial 
area and connected with a narrow longitudinal area. Striew 7 (middle) to 8 (ends) in 0,01 mm. ra- 
diate in the middle, transverse at the ends, coarsely lineate; lineole 20 in 0,01 mm. — D. f. du 
Japon p. 41 Pl. V f. 6. WN. Flatt Panr. III Pl. XXII f. 330 (1898). 

Fresh water (marine?): Japan, fossil! 


15. N. maculosa Donk. (1871). — V. broadly linear, with apiculate ends. L. 0,045 to 0,068; 
B. 0,013 mm. Axial area narrow; central area orbicular. Striz 10 in 0,01 mm. radiate in the 
middle, transverse at the ends, finely lineate, crossed by two undulating, narrow, lateral areas. 
— B. D. p. 25 Pl. V f. 1. N. albimensis Grun. Franz Jos. Land D. p. 103 Pl. 1 f. 29 (1884). 

Marine: Scotland! 

Original specimens of Donkins N. maculosa in Deby’s Collection agree perfectly with origi- 
nal specimens of Grunows WN. albinensis. 


16. N. tuscula Ens. (1840). — V. elliptical, with protracted, capitate ends. L. 0,05; B. 0,015 
mm. Axial area narrow; central area large, transverse, subrectangular. Striee 12 to 14 in 0,01 mm. 
radiate in the middle, transverse at the ends, very finely lineate and crossed by several irregu- 
larly undulating longitudinal bands. — Pinnularia tuscula Eup. Ber. 1840. Stawroptera tuscula 
Ens. M. G. VI:1 f. 13 a. Stawroneis punctata Kitz. Bac. p. 106 Pl. XXI f. 9 (1844). W. Sm. 
By). I Pl. XIX £ 189.> Donx. B. D. p. 36 Pl: V f. 12. Navicula tuscula V. H. Syn. p. 95 Pl. X 
f. 14. Stauroneis meniscus Scuum. Preuss. D. p. 189 Pl. IX f. 54 (1862)? Navic. tumida var. subsasla 
Strése Klieken Pl. I f. 10? 

Fresh or slightly brackish water (larger lakes): Spitsbergen (Lagst.), Beeren Eiland (Lagst.), 
Iceland! Sweden (Malaren, Wenern, Ringsjén)! Finland! Gulf of Bothnia (Tornea, Pitea)! England! 
Belgium (V. H.), Switzerland (Brun), [linois! Fossil at Kénigsberg! Klieken! Rostock! S:ta Fiora! 

According to Grunow (F. D. Ost. Ung. p. 145) the cell-contents of Nav. tuscula are very 
different from those of other species of Naviculie. 


17. N. Salinarum Grun. (1880). — V. elliptic-lanceolate, with protracted, capitate ends. 
L. 0,023 to 0,037; B. 0,01 to 0,012 mm. Axial area indistinct; central area distinct, orbicular. 
Strie 14 to 16 in 0,01 mm., distinctly lineate, in the middle strongly radiate and alternately 
longer and shorter, in the ends transverse. — A. D. p. 33 Pl. II f. 34. V. H. Syn. p. 82 Pl. VIII 
f. 9. N. Carassius Grun. Verh. 1860 p. 537 Pl. II f. 31; Pl. IV f. 11. 

Brackish water: Spitsbergen! Sea of Kara! Finmarken! Sweden (Malmé6)! Holstein! Belgium 
(V. H.), England! Saxony! Neusiedlersee, Hungary (Grun.). 

Var. intermedia Grun. (1880). — V. lanceolate, with subcapitate ends. L. 0,035 to 0,04; 
B. 0,007 mm. Strize 14 (middle) to 18 (ends), in the middle alternately longer and shorter, strongly 
radiate, in the ends convergent. — N. ecryptocephala v. int. GruN. in V. H. Syn. Pl. VIII f. 10. 

Fresh water: Sweden, Ringsjén in Skane! New Zealand! 

By the var. intermedia is N. Salinarum connected with forms of N. eryptocephala as well as 
with NV. notabilis Pan. 


18. N. Rho Cui. N. Sp. — V. lanceolate, rostrate, obtuse. L. 0,115; B. 0,026 mm. Axial 
area very narrow, in the middle dilated into a large orbicular central area. Striz 11 in 0,01 mm., 
distinctly lineate (lineole 25 in 0,01 mm.), in the middle strongly radiate and alternately longer 
and shorter, in the ends transverse. — Part. I Pl. HI f. 35. 

Mouth of rivers: China, Canton River! 

This species resembles NV. elegans, but differs by the distinctly lineate strie. 


19. N. notabilis Panr. (1889). — V. lanceolate, acute. L. 0,04 to 0,056; B. 0,009 to 0,012 
mm. Axial area indistinct; central area small, somewhat transverse. Strive 10 to 11 (12,5 Pant.) 
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in 0,01 mm. more distant in the middle, where they are radiate and alternately longer and shorter. 
Terminal strie transverse. — Pant. IL p. 51 Pl. V fi 95. 
Brackish water: Hungary, fossil! 


20. N. Wilezekii Grun. (1884). — V. elliptic-lanceolate, with protracted, rostrate ends. 
L. 0,07; B. O,o26 mm. Axial area narrow. Central area subrectangular. Striz 10 in 0,01 mm. 
finely punctate, in the middle more distant (8 in 0,01 mm.) alternately longer and shorter, ra- 
diate; strongly convergent at the ends, where they are closer (16 to 17 in 0,01 mm). — Franz 
Jos. Land-D. p. 98 Pl. If. 36. 

Fresh water: Franz Josefs Land (Grun.). 


21. N. bottnica Grun. (1880). — V. lanceolate, obtuse. L. 0,04 to 0,065; B. 0,01 to 0,013 
mm. Axial area indistinct. Central area orbicular. Strice 20 in 0,01 mm. very finely punctate, 
in the middle strongly radiate and alternately longer and shorter, at the ends convergent. — 
AyD. p.,32. Pll £.32— Vi. HaSyn- Pls Wellgo 3: 

Brackish and marine: Finmark! Coast of England! Baltic (from Pitea to Gothland)! Green- 
land! Canada! Maine! 


22. N. digito-radiata Gree. (1856). — V. lanceolate, obtuse. L. 0,06 to 0,07; B. 0,012 to 
Oois mm. Axial area narrow. Central area small, irregular. Striz 9 in 0,01 mm., very finely 
lineate, in the middle radiate and alternately longer and shorter, at the ends transverse. — Pinn. 
dig. M. J. TV Pl. 1 £32. Noidig.iA. 82 N.S. Dt p, 92 Pl. Ti f) 4. 04Vesee Syn. pasoublay Lek 
Pinnul. viridula Exp. Abh. Berl. Ak. 1870 II f. 12. N. dig. v. angustior Grun. A. D. Pl. IT f. 31. 

Marine and brackish: Spitsbergen! Finmarken! Sea of Kara! North Sea! Saxony! Caspian 
Sea (Grun.), Arctic America! New York! Fossil, Hungary (Grun.). 

Var. Cyprinus (Hus. 1843?) W. Sm. (1853). — V. slightly gibbous in the middle. L. 0,06 
to 0,08; B. 0,0125 to 0,0275 mm. — Pinn. Cypr. Ens. Am. I: 2 f. 7? W. Sm. B. D. I Pl. XVOI 
f. 176. WN. digito-r. var. Cypr. V. H. Syn. p. 86 Pl. VII f. 3. 

Marine: North Sea! England (W. Sm.), Belgium (V. H.). 

Var. Seychellensis Cu. — As the type. L. 0,04; B. 0,01 mm. Striz 12 to 13 in 0,01 mm. 

Marine: Seychelles (V. H. Coll.)! 

Under the name N. Gurovii Pantocsex (III Pl. IV f. 58) has figured a form, which seems 
to be a new species, akin to N. digito-radiata or N. peregrina. It is broadly, almost rhomboid, 
lanceolate. L. 0,065; B. 0,o2 mm. Striz 6 in 0,01 mm. the median of unequal length. 


23. N. Reinhardtii Gruy. (1860). — V. elliptical to lanceolate, with broad, obtuse ends. 
L. 0,04 to 0,07; B. 0,014 to 0,017 mm. Axial area very narrow. Central area irregular, trans- 
versely dilated. Strie 9 in 0,01 mm., coarsely lneate, in the middle alternately longer and 
shorter, strongly radiate, in the ends transverse. — Stauroneis Reinhardt Grun. Verh. 1860 p. 566 
Pl. VI f. 19. Nav. vernalis Donx. M. J. 1869 p..293 Pl. XVIII f. 5. Nav. Reinh. V. H. Syn. 
p- 86 Pl. VII f. 5, 6. Stawroptera truncata Rau. Siissw. D. Pl. IX f. 12 (1853) Alg. Sachs. N:o 848. 

Fresh water: Sweden! England! Belgium (V. H.), Germany! Switzerland! 

Var. gracilior Grun. (1880). — V. lanceolate, narrowed towards the ends. L. 0,06 to 0,07; 
B. 0,013 mm. Striz 8 to 9 in 0,01 mm. — N. digito-radiata var. striolata Grun. A. D. p. 32. 
N. Reinh. var. gracihor V. H. Syn. p. 87. 

Fresh water, occurring with the type. 

Var. jenisseyensis GRUN. (1880). — As. var. gracilior, but with only few shorter median striz. 
L. 0,132; B. 0;016 mm: A. D! p: 32. 

Fresh water: Mouth of Jenissey (Grun.). 

N. Reinhardtii is very similar to N. digito-radiata, from which it differs by its fresh water 
habitat, and its more coarsely lineate strie, and to V. Gastrum, which has striz radiate throughout. 
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24. N. oblonga Kitz (1833). — V. linear-lanceolate, with truncate ends. L. 0,07 to 0,2; 
B. 0,014 to 0,024 mm. Axial area very narrow. Central area suborbicular. Strie 7 to 8 in 0,01 
mm., very finely lineate, the median more distant and strongly radiate, the terminal convergent 
and angularly bent. — Frustulia oblonga Kirz Dec. N:o 71 (accord. to Lagst.). N. oblonga Kiirz 
Bac. p. 97 Pl. IV f. 21. Grun. Verh. 1860 p. 523. A. S. Atl. XLVII f. 63 to 68. V. H. Syn. 
p- 81 Pl. VIL f. 1. Panr. II] Pl. VIII f. 142. Pinnul. oblonga W. Su. B. D. XVIII f. 165. 

Fresh or very slightly brackish water: Sweden! Finland! Saxony! Belgium (V. H.), Eng- 
land! Switzerland (Brun.), [linois! Fossil: Dubravica, Hungary (Grun.), Mexico and Guatemala! 


Var. lanceolata Grun. (1860). — Shorter and broader lanceolate. — Verh. 1860 p. 523 
IBLOEM: £1) 25: 

Var. acuminata Grun. (1860). — Almost linear, with cuneate, obtuse ends. — 1. e. 

Fresh water: Austria (Grun.). 

Var. nodulosa Grun. (1860). — As the var. acuminata, but with triundulate margins. — 1. ec. 


Fresh water: Frankfurt am Main. 


25. N. falaisiensis Grun. (1880). — V. narrow, lanceolate, with subrostrate, obtuse ends. 
L. 0,025; B. 0,005 mm. Axial area indistinct. Central area small, rounded. Striz about 20 in 
0,01 mm., slightly radiate throughout. — V. H. Syn. Pl. XIV f. 5. 

Fresh water: Greenland! England (V. H. T.), Belgium (V. H.). 

Var.? Lanceola Grun. (1880). — V. linear with more distinctly rostrate ends. L. 0,03; 
B. 0,004 mm. Striz 23 in 0,01 mm. more radiate — V. H.S. Pl. XIV f. 6 B. 

N. falaisiensis is according to Grunow nearly related to N. Bulnheimit. 


26. N. arenicola Grun. (1882). — V. linear, frequently slightly gibbous in the middle, 
with broad, rounded ends. L. 0,02; B. 0,oo5 mm. Axial and central areas indistinct. Strie 13 
or 14 (middle) to 21 (ends) in 0,01 mm. very finely lineate, slightly radiate throughout. — Amphi- 
prora arenaria Bris. in Rab. A. E. N:o 2150. N. arenicola Grun. F. D. Ost. Ung. p. 149 
lee XX f. 76, 77. 

Marine (aestuaries): Coasts of France and England (Grun.). Firth of Tay! 


27. N. dicephala (Eup. 1836?) W. Sm. (1853). — V. linear to linear-lanceolate with capi- 
tate-rostrate ends. L. 0,025 to 0,04; B. 0,01 to 0,o125 mm. Axial area indistinct. Central area 
large, transverse and rectangular. Strie 9 to 11 in 0,01 mm. radiate throughout. — Pin. diceph. 
Hus. Inf. p. 185. Am. Il: 1 f. 29? WN. dicephala W. Su. B. D. I p. 87 Pl. XVII f. 157. Gron. 
A. D. p. 34. V.H. Syn. p. 87. Pl VII f. 33, 34. Strése Klieken D. f. 4. 

Fresh water: Sweden! England! Saxony! Switzerland (Brun.), Hungary, Dubravica, fossil 
(Grun.), Kamtchatka! Japan! Illinois! Eeuador! 

Var. elginensis Grua. (1856). — L. 0,024 to 0,03; B. 0,01 to O,o105 mm. Strive 12 to 14 in 
0,01 mm. transverse at the ends. — Pin. elginensis Grea. M. J. IV Pl. If. 33. Grun. A. D. p. 35. 

Fresh water: Scotland, Ben Lawers fossil (Grunow), Finland, Pudasjirvi, fossil! 

Var. subcapitata Grun. (1882). — V. with broadly truncate ends. — F. D. Ost. Ung. p. 156 
Pl. XXX f. 54. 

Fresh water: Hungary, fossil (Grun.). 

N. dicephala is very nearly connected with the Cymbellie, which, besides its great resem- 
blance to Cym. anglica, is proved by its cell-contents (see A. 8. Atl. Pl. LX XII f. 29—33; Grun. 
F. D. Ost. Ung. XXX f. 55). There is only one chromatophore-plate, in the middle separated 
by a plasmatic mass from the zone, and on the dorsal side deeply cloven by a linear fissure. 


28. N. lanceolata (Ac. 1827?) Kitz (1833). — V. lanceolate. L. 0,03 to 0,05; B. 0,008 to 
0,01 mm. Axial area indistinct. Central area distinct, orbicular. Strize 12 (middle) to 15 or 16 
(ends) in 0,01 mm., strongly radiate throughout. — Frustulia lanceolata AcArDH Flora X p. 626? 
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Kitz Dec. N:o 72 according to Lagst. Pinnularia viridula W. Sm. B. D. XVIII f. 175. NV. lanceol. 
A. §. Atl. XLVII f. 49. Grun. A. D.-p. 35. V. H. Syn. p.-88 Pl. VIII f. 16 (17 forma curta). 
Laesr. Ofvers. K. Sv. Vet.-Akad. Férh. 1884 X f. 5 a. N. ecryptoc. v. rhynchoc. Strése Klieken 
Diy fy 31D. 

Fresh water: Sweden! Finland! Germany! England! Belgium (V. H.), Japan! Australia, 
Mitchell River! 

Var. tenella A. S. (1876). — V. narrow lanceolate. L, 0,035; B. 0,oo6 mm. — WN. tenella A.S. 
Atl. XLVII f. 45, 46. 

Fresh water: Sweden, Loka (Atl). 

Var. phyllepta Kirz. (1844). — L. 0,03 to 0,033; B. 0,008 to 0,009 mm. Striz 18 in 0,01 
mm. — N. phyllepta Kitz. Bac. p. 94 Pl. XXX f. 56. V. H. Syn. p. 88 Pl. VIII f. 40. 

Brackish water: Belgium (V. H.), Saxony (Saline Diirrenberg)! 

Var. arenaria Donk. (1861). — L. 0,05 to 0,06; B. 0,01 mm. Striz 9 to 10 in 0,01 mm. — 
N. arenaria Donx, M. J. Ip: 10 Pl If. 9. BoD. p. 5¢ PLOVER toa ASS Ale a 38; 
39; 40.) .N. lane. w., aren. V. Ho Syn>p. 838i Pls Vil reise: 

Marine: Baltic (Gothland)! North Sea! 

Var. Cymbula Donr. (1869). — V. lanceolate. L. 0,055; B. 0,011 mm. Axial area indistinct. 
Central area small, orbicular. Strize 8 (middle) to 10 (ends) radiate throughout, coarsely lineate. 
— N. Cymbula Donn. M. J. 1869 p. 294 Pl. XVIII f. 6. V. H. Syn. Pl. VII f. 32. 

Fresh water: England (Donk.), Finland! Japan! 

Var.? latior Danny. (1882). — V. broadly lanceolate, with capitate ends. L. 0,026; B. 0,01 
mm. Strive 22 in 0,01 mm. — JN. cryptocephala v. latior Dannr. Baltic D. p. 26 Pl. II f. 12. 

Brackish water: Baltic (Helsingfors, Gothland) Dannf. 

As Dannfeldts fig. shews the striz radiate at the ends, this form has been classed here 
under NV. lanceolata. 

Var. hordeiformis Pant. (1889). — L. 0,026; B. 0,008 mm. Striz 10 to 12,5 in 0,01 mm. — 
N. hordeiformis Pant. II p. 48 Pl. XI f. 197. 

Brackish water: Hungary, fossil (Pant.). 


29. N. anglica Ratrs (1861). — V. elliptical, with capitate ends. L. 0,04; B. 0,014 mm. 
Axial area very narrow. Central area small. Striz 9 to 12 in 0,01 mm. radiate throughout, 
finely lineate, in the middle of equal length. — N. tumida W. Sm. B. D. I p. 53 Pl. XVII f. 146 
(1853). N. tumida genuina Grun. Verh. 1860 p. 537 Pl. IV f. 43 a. N. anglica Raurs in Pritch. 
Inf. -p. 900. Donx. B.D: p..35 Pl. V £41 @. .V..EAvSyn. ps7 Pl (Miler 295930: .9 Naoasteum 
v. anglica Grun. A. D. p. 34. 

Fresh water: Sweden! Finland! England! Illinois! Ecuador! 


Var. minuta Ci. — L. 0,025; B. 0,008 mm. Striz 15 to 17 in 0,01 mm. 
Fresh water: Finland, Lake Lojo near Abo! Jamaica! 
Var. subcruciata Grun. — L. 0,014 to 0,024; B. 0,007 mm. Area more transverse. — GRUN. 


in V. H. Types,N:o 99. 

Slightly brackish water: England (V. H. T.). 

Var. subsalsa Grun. 1860. — VY. lanceolate with rostrate, not capitate ends. L. 0,03; B. 0,011 
mm. Strie 9 to 11 in 0,01 mm. — N. tumida v. subsalsa Grun. Verh. 1860 p. 537 Pl. LV f. 48 4, e. 
A. D. p. 34. N. anglica Donx. B. D. Pl. V f. 11 6. WN. anglica v. subsalina Grun. in V. H. Syn. 
p: 8 PESVint & 3i- 

Slightly brackish water: Neusiedler See (Grun.), Shienitzer See, Prussia (Grun.). 

The var. subsalsa is nearly akin to N. dicephala and connects this species with N. Gastrum. 

30. N. Gastrum Ene. (1843). — V. lanceolate to elliptical, with slightly rostrate, obtuse 


ends. L. 0,024 to 0,045; B. O,o12 to O,o18 mm. Axial area very narrow. Central area large 
irregular, somewhat transverse. Strive 8 to 10 in 0,01 mm., finely punctate, in the middle usually 
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alternately longer and shorter. — Pinn. Gastrum Ens. Am. III: 7 f. 23. M. G. V: 1 f. 12. Strése 
Klieken D. f. 1 b. N. Gastrum Donx. B. D. p. 22 Pl. III f. 10. Grun. A. D. p. 31. V. H. Syn. 
pot Pl VET f. 25,27. Pan. III Pl. TIL f. 48. Nav. exigua Panr. IIT Pl. ILD f) 45 (1898): 
NV. varians Gree. T. M. S. III p. 10 Pl. II f. 27, 28 (1855). N. Hoffmannii Panr. II p. 47 
Pl. XIV f. 245 (1889)? 

Fresh water: Sweden! Finland! England! Ireland! Belgium (V. H.), Sea of Kara! Cape 
Deschneff! New Zealand! Illinois! 

Var. Jenisseyensis Grun. (1880). — Lanceolate. L. 0,038 to 0,065; B. 0,011 to 0,017 mm. 
Striz about 9 in 0,01 mm. more distant in the middle, where there are only a few shorter ones 
among the longer, very finely lineate. — A. D. p. 31 Pl. I f. 28. NM. Basilica Pant. III 
Bie VIL £., 129 893)? 

Fresh or brackish water: Jenissey (Grun.), Cape Deschneff! New Zealand! New Caledonia 
(Kinker Coll.)! 


Var. latiuscula Grun. (1880). — V. lanceolate. L. 0,024 to 0,06; B. 0,012 to 0,017 mm. 
Strie 10 to 11 in 0,01 mm. The median strive not alternately longer and shorter. — A. D. p. 31. 


Strése Klieken D. f. 1 a. 

Fresh and slightly brackish water: Sea of Kara! Sweden (Upsala, Ronneby, Kalmar, fossil)! 
Finland! East Cape, East Siberia! Cuxhaven (Grun.), Oberrohe and Klieken, fossil! 

Var. exigua Gree. (1854). — V. lanceolate with subrostrate or subcapitate ends. L. 0,017 
to 0,03; B. 0,009 to 0,o12 mm. Striez 12 to 14 in 0,01 mm — Pinnul. exigua Gruc. M. J. p. 99 
Bi Vit. 14. N. Gasiz v. exigqua Grun. A. D: p. 31.. V..H. Syn. Pl. VIII f. 32. 

Fresh or brackish water: Gulf of Bothnia (Tornea! Pitea!) Finland, Lake Lojo, Abo! Hun- 
gary, fossil (Grun.), New Zealand! 

Var. boryana Pant. (1889). — V. capitate. L. 0,046 to 0,06; B. 0,017 to 0,02 mm. Stria 
7,5 to 8,5 in 0,01 mm. radiate, coarsely punctate, puncta 17 to 18 in 0,01 mm. Median strize 
alternately longer and shorter. —- Pant. II p. 46. 

Marine: Hungary, fossil (Pant.). 


30. N. Placentula Ens. (1843). — V. elliptic-lanceolate, with rostrate, obtuse ends. L. 0,05 
to 0,06; B. 0,016 to 0,o28 mm. Axial area narrow, but distinct. Central area irregular, trans- 
verse. Strie 6 to 9 in 0,01 mm., radiate throughout, coarsely lineate or punctate, shortened in 
the middle, but not alternately longer and shorter. — Pimnul. Plac. Eun. Am. III: 7 f. 22. M. G. 
XII f. 19. Grun. A. D. p. 34 Pl. IL f. 36. WN. pusilla Donx. B.D. p. 20 Pl. IIL f. 6 6? N. Gastrum 
v. Plac. V. H. Syn. p. 87 Pl. VIII f. 26, 28. N. Gastrum f. minor. Gaon. F. D. Ost. Ung. XXX f. 51. 

Fresh water: Cassel »Polierschiefer» (Ehb.), Ireland Antrim Co.! Jenissey! New Zealand! 
California! Oregon! Puerto Monte! Ecuador! 

Var, lanceolata Grun. (1860). — V. broadly lanceolate. Ends not rostrate. L. 0,04; B. 0,016 
mm. Striz 7 to 8 in 0,01 mm. — N. tumida var. lanceolata Grun. Verh. 1860 p. 537 Pl. IV f. 44. 
A. D. p. 34. 

Brackish water: Sea of Kara! Skienitz See near Berlin (Grun.), Neusiedlersee (Grun.). 

Nav. Placentula is very nearly akin to Nav. Gastrum, and it is questionable whether they 
should not be united in one species. The median striz are in Nav. Gastrum, but not in Nav. Placen- 
tula, alternately longer and shorter, but this characteristic is subject to great variation, the var. 
Jemsseyensis having only a few, and the var. latiuscula no, shorter median striz. Of more im- 
portance is it that Nav. Placentula has coarsely lineate, or almost punctate strize. Nav. anglica 
is nearly akin to Nav. Gastrum and might be considered as a variety of it. There exists in fact 
no limit between these three species; Nav. Placentula appears to be akin to Nav. leptostigma, 
which has finer, distinctly punctate, strie and that to Nav. platystoma, the strie of which are 
very finely punctate. On the other hand N. Placentula is by its coarsely punctate strie allied 
to the section Punctate, among which Nav. amphibola is nearly akin to Nav. Placentula. Smaller 
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forms of Nav. Gastrum closely resemble smaller forms of Nav. peregrina var. Menisculus, from 
which they differ by the terminal strie -being radiate throughout, but this characteristic is some- 
times excedingly delicate. 


32. N. leptostigma Ene. (1854). — V. elliptical, with more or less broad, rostrate ends. 
L. 0,038 to O,o4s; B. 0,015 to O,o2 mm. Axial area indistinct. Central area large, orbicular. 
Strie 14 in 0,01 mm., radiate throughout, distinctly punctate (puncta about 22 in 0,01 mm.) in 
the middle alternately larger and shorter. — Pinnul. leptost, Eun. M. G. XX XIII: 12 f. 25. Nav. 
lept. Icon. m. Pl: I f. (37. 

Fresh water: Oregon, fossil! 


33. N. platystoma Eup. (1838). --- V. elliptic-lanceolate, with broad, rostrate ends. L. 0,037 
to 0,05; B. 0,017 mm. Axial area narrow. Central area large, transversely dilated, subrhomboidal. 
Strie 17 in 0,01 mm., very finely lineate, radiate throughout. Among the median striz a few 
shorter frequently occur. — Eup. Inf. 178 Pl. XIII f. 8 MG. XUTf 606. Cr. A. D. p. 14 
Pl. III f. 61. NN. macromphala Scuum. Preuss. D. II N. p. 55 Pl. II f. 29 (1867)? 

Fresh and slightly brackish water: Sweden (Lake Méalaren, Gulf of Bothnia, Gotland in the 
Baltic)! Mouth of Jenissey! Michigan! 

Var. bengalensis Grun. Ms. — V. subrhomboidal, with broad, rounded ends. L. 0,03; B. 0,012 
mm. Striz distinctly punctate. 

Fresh water: Bengal (Grun.). 


34. N, oviformis Ci. N. Sp. — V. elliptic-lanceolate. L. 0,045; B. 0,018 mm. Axial area 
narrow, linear; central area large, orbicular. Striz 10 in 0,01 mm., radiate throughout, finely 
lineate, not alternating in length in the middle. — Pl. I f. 4. 

Marine: Madagascar (Van Heurck Coll.)! 


35. N, arata Grun. (1882). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends. L. 0,06 to 0,067; B. 0,018 to 0,o2 mm. Axial area narrow; central area orbicular. 
Striz 8 to 9 in 0,01 mm. closer towards the ends, all radiate and distinctly punctate. Across the 
striz on each side of the median line are 3 to 4 narrow longitudinal clear areas. — N. Tuscula 
v. arata Grun. F. D. Ost. Ung. p. 145 Pl. XXX f 58. Pan. III Pl. XXIII f. 342. 

Brackish or fresh water: Hungary, Dubravica fossil (Grun.), Hudson River (Grun.). 

This species can scarcely be a variety of N. tuscula, the terminal strie being radiate. It 
seems rather to belong to the group of N. Gastrum. 


36. N. Clementis Grun. (1882). — V. slightly asymmetrical, broadly lanceolate, with rostrate, 
obtuse ends. L. 0,04 to 0,045; B. 0,012 to 0,015 mm. Axial area narrow. Central area small, 
orbicular, with 2 isolated puncta on one side of the central nodule. Striz 8 to 10 in 0,01 mm. in 
the middle, where they are alternately longer and shorter, 16 in 0,01 mm. towards the ends. All 
strie are strongly radiate and finely punctate. -— F. D, Ost. Ung. p. 144 Pl. XXX f. 52. 

Fresh water: Dubravica, Hungary, fossil! Cheshire, England (V. H. T.). 

This species is akin to N. Placentula and at the same time to N. Demerare of the section 
Punctatee, the latter having also isolated puncta on the central area. 


37. N. arenarieformis Panr. (1889). — V. lanceolate, obtuse. L. 0,02; B. 0,011 mm. Axial 
area distinct; central area small. Strive 12,5 in 0.01 mm., strongly radiate to the ends, the median 
strive alternately longer and shorter. — Pant. IJ p. 42 Pl. VIII f. 140. 

Brackish water: Hungary, fossil (Pant.). 


38. N. ludloviana A. 8S. (1876). — V. lanceolate, with obtuse, subtruncate ends. L. 0,09; 
B. 0,03 mm. Axial area distinct, dilated around the central nodule. Striz 8 (middle) to 9 (ends) 
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in 0,01 mm., radiate throughout, finely lineate, the median alternately longer and shorter. — 
Atl. XLVI f. 15. 

Fresh water: Fort Ludlow (Atl.), Shasta Co. Calif., fossil! Oregon! Minnesota (interglacial 
deposit)! 


39. N. valida Ci. a. Grun. (1880). — V. slightly asymmetrical, elliptic-lanceolate. L. 0,057 
to 0,11; B. 0,022 to 0,026 mm. Axial area narrow, asymmetrical. Central area irregular, some- 
what asymmetrical. Strie 7,5 to 8 in 0,01 mm., distinctly lineate, radiate throughout, the median 
alternately longer and shorter. — A. D. p. 32 Pl. Il f. 29. Cu. Vega p. 466. 

Marine: Sea of Kara! Cape Wankarema! 

Var. minuta Cu. (1883). — L. 0,025; B. 0,013 mm. Striz 8 in 0,01 mm., not alternately 
longer and shorter. — Vega p. 466. 

Marine: Cape Wankarema! 

Var.? capensis Cu. — L. 0,056; B. 0,019 mm. Striz 8 in 0,01 mm. not distinctly lineate, 
radiate throughout. Axial area symmetrical. Central area larger. 

Marine: Cape of Good Hope! 

The type is most nearly akin to N. Gastrum var. Jenisseyensis but has more distinctly 
lineate striz. The var. capensis is very doubtful as a form of N. valida. 


40. N. Hasta Panr. (1893). — V. lanceolate, gradually tapering from the middle to the 
subacute ends. L. 0,07 to 0,09; B. 0,015 mm. Axial area narrow, slightly dilated in the middle. 
Strie 9 in 0,01 mm. strongly radiate throughout and coarsely lineate. Among the median striz 
some few shorter ones are intercalated. — Pant. III Pl. V f. 74; Pl. XIV f. 213. 

Habitat?: Képecz, Hungary, fossil (Pant.). 


41. N. imperfecta Cr. (1883). — V. elliptical to elleptic-lanceolate, frequently with sub- 
rostrate ends. LL. 0,065; B. 0,03 mm. Axial area unilateral, narrow. Central area small. Striz 
8 in 0,01 mm. radiate throughout, finely lineate and crossed by several longitudinal and undulating 
narrow blank bands. — Vega p. 466 Pl. XXXVI f. 34. 

Marine: Sea of Kara! Cape Wankarema! 

This form is very nearly akin to N. valida, from which it differs by its striz being 
divided into 2 to 4 lengths, as the strie of N. maculosa Donk. 


42. N. consors A. S. (1876). — V. narrow elliptic-lanceolate, obtuse. L. O,o6 to 0,1; 
B. 0,015 to 0,o2 mm. Axial area narrow; central area transverse, rectangular. Striz 8 in 0,01 
mm., radiate throughout, finely lineate and crossed by 3 to 4 irregularly undulating, longitudinal 
bands. — Atl. XLVIII f. 24, 25, 26, 27. N. Leudugert Cu. Vega p. 505 Pl. XXXVI f. 22 (1883). 
Marine: Ceylon! Samoa (Atl.), Sandwich Island (Atl.), Singapore (Atl), Java! 


43. N. (Rhoiconeis) genuflexa Kiirz (1844). — V. convex, elliptic-linear, with obtuse ends. 
L. 0,02 to 0,043; B. 0,004 to 0,005 mm. Axial area indistinct. Central area small, orbicular. Strize 
18 in 0,01 mm., a little closer at the ends, radiate throughout. Frustule arcuate. L. 0,02 to 0,03; 
Height 0,01 mm. — Bac. p. 101 Pl. XXI f. 6. Rhoiconeis genufleca Grun. Verh. 1863 p. 147. 

Marine: Peru (Grun.), New Zealand (Grun.), Port Jackson! Samoa! Labuan! Ceylon! 


44. N. (Rhoiconeis) Bolleana Gruy. (1863). — YV. linear-lanceolate, with obtuse ends. 
L. 0,045 to 0,095; B. 0,01 to 0,011 mm. Axial area very narrow; central area large quadrate. 
Strie 8 (middle) to 11 (ends) in 0,01 mm. not distinctly lineate, radiate throughout. Frustule 
with broad connecting zone, arcuate. — Rhoiconeis Bolleana Grun. Verh. 1863 p. 147 PL. TV f. 11. 
A. S. Atl. XLVII f. 18 (striz strongly punctate)? N. Index Trump. a. Brun D. foss. du Japon 
p. 44 Pl. V f. 5 (1889). 
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Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Cape Deschneff! Behrings Island! 
Japan, fossil! Pacific Ocean (Grun.). 

N. Bolleana has somewhat dissimilar valves, the concave having more strongly radiate strive 
than the convex. Original specimens of Nav. Index Tremp. a. Brun are perfectly similar to 
specimens of N. Bolleana, determined by GrRuNow. 


45. N. incerta Grun. (1880). — V. linear, with slightly convex margins and obtuse ends. 
L. 0,015; B. O,oo6 mm. Axial and central areas indistinct. Striz 15 in 0,01 mm., scarcely radiate. 
— V. H. Syn. p. 107 Pl. XIV f. 43. 

Marine: Belgium (V. H.). 

A small form, remarkable for its coarse strive, unknown to the author. Its place in the 
system is doubtful. 


46. N. (Schizonema) corymbosa C. Aa. (1824). V. narrow, lanceolate, obtuse. L. 0,01; 
B. 0O,oo2 mm. Axial and central areas indistinct. Striz 23 in 0,01 mm. very shghtly radiate. —- 
Schizonema corymbosum Aa. Syst. Alg. p. 11. V. H. Syn. Pl. XVI f. 21. 

Marine: Japan (Grun.). 

The frustules live in hair-fine branched tubes. 


47. N. (Schizonema) mollis W. Sm. (1856). — V. lanceolate, obtuse. L. 0,027 to 0,032; 
B. 0,006 to O,oo7 mm. Axial and central areas indistinct. Strize 14 to 16 in 0,01 mm. radiate in 
the middle, elsewhere parallel, finely lineate; lineolee forming longitudinal striz. — Schizon. molle 


W. Sm. B. D. UO p: 77 Pl. LVI f.'365. "Vit. Syn Pl. VEEN 2223 eS albieans ye Sia. 
l. ec. f. 20. S. torquatum V. H. Syn. 1. c. f. 21. 

Marine: Arctic Amercia, Cape Sabine! Bohusliin! North Sea! Adriatic! 

The frustules are crowded in very branched, soft tubes, forming branches 15 to 30 emt. long. 

A form intermediate between N. mollis and N. ramosissima is S. setaceum V. H. Syn. XV 
f. 13. The frustules of this form live crowded in stiff, olive-green coloured, arborescent and very 
branched tubes. 


48. N. (Schizonema) nidulans Cx. (1892). — V. narrow linear-lanceolate. I. 0,026; B. 0,005 
mm. Axial and central areas indistinct. Strie 22 in 0,01 mm., parallel. Frustules inhabit the 
interior of marine alge. — Cu. Diatomiste I p. 78 Pl. XII f. 12. 

Marine: South coast of Australia, in the thallus of a Chylocladia, sent by Prof. J. Acarpu! 


49. N. (Schizonema) ramosissima Ag. (1824). — V. linear-lanceolate, with obtuse ends. 
L. 0,051 to 0,072; B. 0,01 to 0,oos mm. Axial and central areas indistinct. Striz 12 to 13 in 
0,01 mm. parallel, finely lineate, lineolee forming longitudinal strize, about 30 in 0,01 mm. 

Forma caspia Grun. (1878). — L. 0,038 to 0,052; B. 0,007 to 0,008 mm. Striz 12 in 0,01 
mm. — Casp. Sea Alg. p. 19 Pl. IV f. 21. 

Brackish water: Caspian Sea (Grun.). 

Forma genuina Cu. — L. about 0,05 mm. — Schiz. ram. C. A. Syst. Alg. p. 11. V. H. 
Syn:p. 110 Bl. XY. £. 4,,5. 

Marine: North Sea! 

Forma amplia Grun. (1880). — L. 0,06 to 0,072; B. 0,007 to 0,oos mm. Striz 10 to 12 in 
0,01 mm. — Schizon. amplius V. H. Syn. Pl. XV f. 3. — A. 8S. N.S. D. III f. 5. 

Marine: North Sea! Canada! Mauritius! 

N. ramosissima lives enclosed in gelatinous tubes on the various forms of which a great 
number of species and varieties has been founded (see GRuNOW’s paper in Botan. Centralbl. 1880). 
As mentioned above, this species is nearly akin to N. mollis, and on the other hand to smaller 
forms of NV. directa var. subtilis, from which N. ramosissima can searcely be distinguished. 
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50. N. directa W. Sm. (1853). — V. narrow, gradually tapering from the middle to 
the acute ends, about 10 times longer than broad. Central pores of the median line approxi- 
mate. Axial area indistinct; central area small. Strie 4 to 11 in 0,01 mm., distinctly transversely 
lineate. 

Var. subtilis Gree. (1857). — L. 0,09 to 0,012; B. O,oo8 mm. Strizv 10 to 11 in 0.01 mm., 
finely lineate. — Pinn. subtilis Gru. D. of Clyde p. 488 Pl. IX f. 19. N. directa var.-subt. On. 
Vega p. 467. Pinnul. acutiuscula Gree. T. M. 8. IV p. 48 Pl. V f. 21 (1856)? 

Marine: Iceland! Scotland (Greg.), Sea of Kara! Cape Wankarema! 

Var. genuina Cu. — L. 0,07 to 0,125; B. 0,008 to 0,012 mm. Strive about 8 in 0,01 mm., 
finely lineate. — N. directa W. Sm. BY D. I p. 56 Pl. XVIII £..172., A:\S. Atl XLVIIf. 4, 5. 
N. dir. v. angusta Grun. A. D. p. 39. 

Marine: Spitsbergen! Finmark! Sea of Kara! Cape Deschneff! North Sea! Yokohama! Arctic 
America! Greenland! 

Var. remota Grun. (1880). L. 0,16 to 0,2; B. O,o15 mm. Strie 4 to 5 in 0,01 mm., coarsely 
lineate; lineolz 17 to 21 in 0,01 mm. — A. S. N.S. D. III f. 2. Atl. XLVII f. 1, 2, 8,9: Pinn. 
longa Gruc. T. M. S. IV p. 47 PL. V f. 18 (1856)? 

Marine: Spitsbergen! Finmark! Sea of Kara! Mediterranean Sea! Red Sea! Gulf of Mexico 
(Atl.), Colon! Campeachy Bay (Atl.). 

Var. Incus A. 8. (1876). —- L. 0,13 to 0,15; B. O,o1s mm. Central area on one side of the 
central nodule dilated to a short longitudinal space. Strie 4 to 4,5 in 0,01 mm. Lineole about 
mimi Oot mm. — JV. dncus A. S. Atl. XLVII f. 7. 

Marine: Mediterranean Sea (Atl.), Sumbava (Kinker Coll.)! Colon! 

Var. javanica Cu. — L. 0,15; B. 0,01 mm. Strive 5 in 0,01 mm. finely lineate. 

Marine: Sumbava (Kinker Coll.)! 

N. directa is a very variable species, of which I have seen strictly typical specimens only 
from the Arctic Sea and the North Sea. Specimens from other localities are suspicious. As to 
N. longa Gru. I have not seen any form accurately agreeing with the fig. of Gregory, which has 
radiate strie. Pinnul. criophila Casrrac. (Challenger Voyage D. p. 26 Pl. XV f. 2) is probably a 
form of N. directa. 


51. N. Kepesii Grun. (1884). — V. linear, narrow. IL. 0,085 to 0,095; B. 0,oo8 mm. Areas 
indistinct. Striz 12 to 13 in 0,01 mm. transverse, finely lineate, forming oblique strie. — Franz 
Jos. Land D. p. 103 Pl. I f. 37. 

Marine: Franz Josefs-Land (Grun.). 


52. N. jejuna A. S. (1876). — V. narrow, linear, with rounded or somewhat cuneate ends. 
L. 0,1 to 0,12; B. 0,01 mm. Axial area indistinct. Central area small, elongated. Strie 5 in 
0,01 mm., parallel, or slightly radiate throughout, distinctly lneate. — Atl. XLVI f. 76. Casrr. 
Challenger Voy. p. 33 Pl. XX f. 12, XXVIII f. 11. 

Marine: Java (Atl.), Sumatra (Grove Coll.)! Singapore! Macassar Straits! Japan! 


53. N. trigonocephala Cx. (1883). — V. linear, with cuneate ends. L. 0,05 to 0,065; B. 0,01 
to 0,012 mm. Axial area indistinct. Central area small. Strive 10 to 12 in 0,01 mm., almost 
parallel, transversely lineate, crossed by several undulating, narrow longitudinal bands. — Vega 
p: 468 Pl. XXXVI f. 29. 

Marine: Cape Wankarema! 


54. N. transitans Cru. (1883). — V. lanceolate, 4 to 6 times longer than broad. L. 0,065 
to 0,09; B. 0,016 to 0,o2 mm. Axial area indistinct. Central area small, orbicular. Strize 7 to 9 
in 0,01 mm. parallel, distinctly lineate. — Vega p. 467 Pl. XXXVI f. 31. 

Marine: Cape Wankarema! 
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Var. derasa GruN. (1880). — Strive crossed on each side by a more or less narrow lateral area. 
L. 0,055 to 0,067; B. O,o145 to 0,015 mm. Strive 8,5 or 12 (middle) to 10 or 14 (ends) in 0,01 mm. 
— N. derasa Grun. A. D. p. 39 Pl. IT f. 46... trans. v. derasa Cu. Vega p. 467 Pl. XXXVI f. 32. 

Marine: Sea of Kara! Cape Wankarema! Cape Deschneff! 

Forma minuta. — L. 0,035; B. 0,012 mm. Strive 12 in 0,01 mm. — Cu. Vega p. 467 
Pl! MMXVI £037: , 

Marine: Cape Deschneff! 

Forma gracilenta GrRun. (1880). — V. narrower, with prolonged ends. L. 0,065 to 0,075; 
B. 0,009 to O,o11 mm. Strizv 10,5 to 11 in 0,01 mm. — XN. derasa var.? gracilenta Grun. A. D. p. 40. 

Marine: Sea of Kara (Grun.). 


Var. incudiformis GRuUN. (1883). — Axial area unilateral, irregular, linear. Strive on the 
side, opposite to the axial area, crossed by a more or less broad lateral area, usually uniting with 
the central area. — N. incus v. abbreviata Grun. A. D. p. 39 Pl. IL f. 43. N. incudiformis Grun. 


in Cu. Vega p. 467 Pl. XXXVI f. 26, 30. 

Marine: Cape Wankarema! 

Var. erosa Cu, 1883. — Strive 7,5 to 10 in 0,01 mm., crossed by several narrow, undulating, 
longitudinal bands. — N. erosa Cu. Vega p. 468 Pl. XXXVI f. 28. 

Marine: Cape Wankarema! 

Var. asymmetrica Cu. (1883). — Axial area unilateral, irregularly linear. Stri 9,5 in 0,01 
mm. as in var. erosa. — NV. asymmetrica Cu. Vega p. 468 Pl. XXXVI f. 27. 

Marine: Cape Wankarema! 

55. N. finmarchiea Ch. a Grun. (1880). — V. lanceolate, with obtuse ends. L. 0,03 to 
O,o42; B. O,o115 to 0,013 mm. Central nodule transversely dilated to a short stauros. Strive 12 
to 14 in 0,01 mm., slightly radiate, apparently smooth, crossed by a narrow, arcuate lateral area. 

Stauroneis finm. Cu. a. Grun. A. D. p. 47 Pl. III f. 63. 

Marine: Finmark! Bohuslin! 

It is difficult to find the proper place in the system for this little form. There is no 
allied species in Stauroneis, nor any other naviculoid form, to which it seems to be related, with 
the exception of NV. transitans var. derasa f. minuta, from which it differs by its stauros and 
apparently smooth strive. This form is neither a Mastogloia nor an Achnanthes, both valves 
being similar. 

56. N. Kariana Grun. (1880). — V. broadly lanceolate, slightly rostrate. L. 0,085 to 0,09; 
B. 0,024 to 0,o26 mm. Median line with approximate central pores. Axial area indistinct; central 
area small, orbicular. Strive 12,5 to 14 in 0,01 mm., parallel, finely lineate; lineole forming longi- 
tudinal striz, about 27 in 0,01 mm. — A. D. p. 39 Pl. I f. 44. 

Marine: Frans Josefs Land! Sea of Kara! Cape Wankarema! 

Var. detersa GruN. (1883). — Stria crossed by a more or less large lateral area. — Cu. 
Vega p. 469 Pl. XXXVI f. 36. Franz Jos. Land D. p. 103 Pl. I f. 28, 24. 

Marine: Franz Josefs-Land (Grun.), Cape Wankarema! 

Var. frigida Grun. (1880). — L. 0,044 to 0,07; B. 0,012 to 0,013 mm. Striz 15 or 16 
(middle) to 17 or 18 (ends) in 0,01 mm. very slightly radiate throughout, finely lineate; lineolee 
forming longitudinal striz, about 26 in 0,01 mm. — A. D. p. 39. Franz Jos. Land D. p. 103 
|i ed Us S25, 

Marine: Sea of Kara! Franz Josefs-Land! 


57. N. gelida Grun. (1884). — V. lanceolate, with slightly rostrate ends. L. 0,03 to 0,065; 
B. 0,009 to 0,015 mm. Axial area indistinct. Central area very small, orbicular. Strive 9 to 12 
in 0,01 mm., finely lineate; lneole not forming longitudinal striz. — Franz Jos. Land D. 
p. 103 Pl. I f. 27, 28. N. kartana v. curta Cu. Vega p. 470 Pl. XXXVIT f. 40 (1883). 

Marine: Davis Strait! Franz Josefs-Land (Grun.), Cape Wankarema! Cape Deschneff! 
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Var.? subimpressa GRuN. (1880). — V. lanceolate. L. 0,065; B. 0,016 mm. Striz 11 to 12 
in 0,01 mm., crossed by a longitudinal line. — N. subimpr. Gruy. A. D. p. 39 Pl. IL f. 45. 

Marine: Sea of Kara (Grun.). 

Var.? tenwis Cu. (1883). — V. elliptic-lanceolate, with a longitudinal impression on both 


sides of the median line. L. 0,038; B. 0,015 mm. Striw 18 in 0,01 mm., unilaterally interrupted 
by a narrow transverse fascia. — N. subimpressa var. tenuior Cu. Vega D. p. 470 Pl XXXVILI f. 49. 
Marine: Cape Deschneff! 


58. N. irregularis Pant. (1889). — V. narrow, lanceolate, with subacute ends. L. 0,126; 
B. O,oz1 mm. Axial area broad on one side of the median line, narrow on the other. Striwe 7 
to 10 in 0,01 mm. almost parallel, alternately longer and shorter, on one side of the median line 
crossed by a linear lateral area. — Panv. II p. 49 Pl. XXX f. 424. 

Marine: Hungary, fossil (Pant.). 

I have not seen this species, but to judge from the figure it seems to be akin to N. trunsi- 
tans var. asymmetrica. Somewhat similar is N. primordialis Pan. (III Pl. XXV f. 382). 


59. N. (Rhoiconeis) sibirica Grun. (1882). — V. lanceolate, subacute. L. 0,04 to 0,06; 
B. 0,01 mm. Axial area indistinct; central area large, subquadrate. Striee 10 (at the ends 10 to 
11) in 0,01 mm. almost parallel throughout, distinctly lineate. Frustules arcuate, with narrow 
connecting zone. — Khoiconeis Bolleana var.? sibirica Grun. in Cu. M. D. No 302. Ch. Vega 
p. 469 Pl. XXXVI f. 38. 

Marine: Cape Wankarema! 


Var. asymmetrica Cu. 1883. — Axial area unilateral, narrow. Strie 11 in 0,01 mm. — 
N. Bolleana v. asym. Cu. Vega p. 469 P]. XXXVII f. 39. 
Var. mediterranea Cu. — V. narrow, rhombic-lanceolate acute. L. 0,1; B. 0,013 mm. Central 


area rounded. Strie 7 in 0,01 mm., distinctly lineate; lineole about 27 in 0,01 mm. 

Marine: Gulf of Naples! 

N. sibirica resembles N. Bolleana, but ditfers by its more parallel strive and by the narrow 
connecting zone. The N. Zostereti A. S. N. S. D. Il f. 3 seems to belong to N. sibirica. 


60. N. (Rhoiconeis) superba Cx. (1883). — V. rhomboidal with subacute ends. L. 0,06; 
B. 0,o2 mm. Axial area unilateral, more or less narrow. Central area small, somewhat trans- 
verse. Strive 8 to 10 in 0,01 mm., parallel, finely lineate, frequently crossed, on one side of the 
median line by an irregular, narrow lateral area. — Vega p. 468 Pl. XXXVI f. 28. 

Marine: Cape Wankarema! 

Var. elliptica Cu. (1883). — V. elliptical. L. 0,065; B. 0,02 mm. Striz 10 in 0,01 mm. 

Marine: Cape Wankarema! 

The valves of this species seem to be somewhat dissimilar, the concave having more distant 
strie, frequently crossed unilaterally by a narrow area. 


61. N. (Rhoiconeis) obtusa Cu. (1882). — V. linear with broad, rounded ends. L. 0,055 to 
0,075; B. 0,014 to 0,o18 mm. Axial area narrow, unilateral, irregular. Central area small. Strie 
11 in 0,01 mm., slightly radiate in the middle, and convergent at the ends, frequently crossed 
by irregular longitudinal, narrow bands. — Cu. a. M. D. N:o 315 to 318. CL. Vega p. 469 
i Xk eR Vit 25, 

Marine: Cape Wankarema! 


62. N. ammophila Grun. (1882)..— V. linear-lanceolate, subacute. L. 0,017 to 0,03; B. 0,005 
mm. Axial and central areas indistinct. Strie 10 to 11 in 0,01 mm., finely lineate, in the 
middle subradiate, at the ends transverse (12 to 13 in 0,01 mm.). — F. D. Ost. Ung. p. 149 
Pl. XXX f. 66 to 69. 

Marine and brackish: Coasts of England and Sweden (Grun.), Hungary, Tallya, fossil (Grun.). 
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Var. intermedia GRUN. (1882). — Strizw in the middle 12 to 13, at the ends 15 in 0,o1 mm. 
— N. cancellata f. minuta Grux. A. D. p. 37 Pl. IL f. 41 (1880). NN. amm. f. minuta Grun. F. D, 
Ost. Ung. p. 149, Pl. XXX. f.. 71) to 73., Panre dl p. 4b Bl cit) 

Marine: Finmark (Grun.), North Sea (Grun.), Cape Deschneff! Hungary, fossil (Pant.). 

Var. degenerans GRUN. (1882). — L. 0,014 to 0,02; B. O,oo4 to 0,005 mm. Strive very finely 
lineate, slightly radiate, 14 or 15 (middle) to 18 or 19 (ends) in 0,01 mm. — Foss. D. Ost. Ung. 
Da 149) Pl, KOK £74: 

Marine: Coasts of England (Grun.), Sweden! Hungary, fossil (Grun., Pant.). 


Var. flanatica Grun. (1860). — V. lanceolate with attenuate, acute ends. L. 0,054; B. 0,008 
mm. Striz 9 to 11 in 0,01 mm. N. flanatica Grun. Verh. 1860 p. 527 PI. III f. 9 N. cancel- 


lata v. scaldensis V. H. Syn. p. 86 Suppl. Pl. A f. 17. 
Marine: Belgium (V. H.), Adriatic (Grun.). 


63. N. Beckii Panv. (1889). -- V. narrow, lanceolate with obtuse ends. L. 0.035; B. 0,008 
mm. Axial area distinct; central area small. Strive 12,5 to 15 in 0,01 mm. radiate in the middle, 
transverse at the ends. —- Pant. II p. 42 Pl. XI f. 188. 

Brackish water: Hungary, fossil (Pant.). 

According to Panrocsek this form seems to be akin to NV. ammophila. 


64. N. caneellata Donk. (1873). — YV. narrow, linear-lanceolate, convex, with subacute or 
subcuneate ends. L. 0,06 to 0,09; B. O,o12 mm. Axial area indistinct; central area small. Strie 
5,5 to 6,5, finely, but distinctly, lineate (lineolee about 18 in 0,01 mm.) slightly radiate in the 
middle, transverse at the ends. — N. truncata Donx. M. J. I p. 9 Pl. 1 f. 4 (1861). NN. cancellata 
Donk. B. D. p. 55 PI. VIII £. 4 a, 6.— A. S. N.S.,D. ID £..36, 37. Atl XUV to 20 Gee 
Syn. p. 86 Suppl. Pl. A f. 16. N. cane. v. genuina a. impressa Grun. A. D. p. 36. N. fortis? 
A. §. Atl. XLVI f. 36. WN. tmpressa Laest. Boh. D. p. 33 f. 3. A. S. Atl. XULVI fo 3l, 34. 

Marine: Finmark! Sea of Kara! Greenland! North Sea! Mediterranean Sea! Bab el Mandeb! 
Madagascar! Labuan! China! Galapagos Islands! 

Var. maroccana Cu. — L. 0,095; B. 0,016 mm. Strize 5 in 0,01 mm. coarsely lineate; lineolie 
about 23 in 0,01 mm., crossed at the ends (below the margin) by a broad and short blank space. 

Marine: Morocco! 

The blank space at the ends of the valve is visible only in the zonal view. 

Var. Gregori RaAurs (1861). — V. lanceolate, subacute. L. 0,03 to 0,05; B. 0,007 to O0,0075. 
Striz 6,5 to 8 in 0,01 mm. — Pinnul. apiculata Gree. M. J. UI p. 41 Pl. IV f. 21 (1855)? WV. 
Gregortt Rats Pritch Inf. p. 901. N. cane. v. Greg. Grun. A. D. p. 87. A. S. Atl. XLVI 
f. 415:42,. 715 72. 

Marine: Spitsbergen! Sea of Kara! North Sea (Atl.), Baltic (Atl.), Cape Deschneff! Sand- 
wich Islands! New Caledonia! Tahiti! Kerguelen’s Land! Galapagos Islands! 

Var. retusa Bre. (1854). — V. narrow, linear, with rounded or subcuneate ends. L. 0,05 
to 0,075; B. 0,0075 to 0,011 mm. Strie 6 to 7 in 0,01 mm. N. retusa Brus. D. de Cherb. f. 6. 
Donk. M: J. 1 (N..S.) p, 14° PI. I £.°17 (1861) B. D.p. 640R Xt, 3. noe Ne one ele leona: 
Atl. XLVI f. 45, 46, 74, 75. N. cancellata v. Schmidtti Grun. A. D. p. 36. N. retusa v. subretusa 
VO H™Synp-.( Suppl. Af 10": ET No 74) 

Marine: Spitsbergen! North Sea! Baltic (Atl.), Cape Deschneff! 

N. retusa Grun. in A. D. p. 38 is another species, Pinnularia? ambigua Cu. N. retusa 
V. H. Syn. seems to be another form, as the strive are described as smooth. The figures of Bri- 
BISsON and DoNKIN are insufficient, so that it is doubtful, what the original N. retusa may be. 

Var. subapiculata GRuN. (1880). — V. linear, with apiculate ends. L. 0,03 to 0.04; B. 0,006 
to 0,oo8 mm. Striz 8 to 9 in 0,01 mm. — UN. Gregori A. S. N. 8S. D. I f. 22. A.S. Atl. XLVI 
f. 66 to 68. N. cancell. v. subapic. Grun. A. D. p. 87. 

Marine: Sea of Kara! Baltic (Atl.), Firth of Tay (Atl). 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 27%. w:o 3. 31 


65. N. inflexa Gree. (1856). — V. narrow, elliptic-lanceolate, with obtuse, conical ends. 
L. 0,083 to 0,045; B. 0,0075 to 0,oo85 mm. Axial area indistinct, central area small, rounded. Strice 
11 in 0,01 mm. strongly radiate throughout, distinctly lineate; lineolee 23 in 0,01 mm. — Pinn. 


innlena MowEG. “T) M.S. IV p. 48 Pl. V f. 20. .N.,inflexa Don. B. D, p. 54 Pl. VEIL f. 2.. A. S. 
Bal XLVI £. 69,70. 

Marine: Sea of Kara! North Sea! 

N. inflexa v. Biharensis Pant. IL p. 48 Pl. HT f. 36 from Bremia seems to be another 
species, as it has scarcely any. resemblance to N. in/lexa. 


66. N. northumbrica Donk. (1861). — V. very convex, narrow lanceolate, with acute ends. 
L. 0,046 to 0,076; B. O,oo8 to O,o1 mm. Axial area indistinct; central area small, rounded. Striz 
10 to 11 in 0,01 mm. (the median stronger and more distant) very slightly radiate in the middle, 
transverse at the ends, lineate; lineole 25 in 0,01 mm. Frustule quadrate. — Donk. M. J. I p. 9 
Peel te one. Wipsot, PROVILL fd. “Als. XLVIL f.. 19;..20. 

Marine: North Sea! 

This species is remarkable for the extreme convexity of its valves, from which cause it is 
very difficult to find a specimen in the valvular view. 


67. N. (Rhoiconeis) Cubitus Temp. a. Brun (1889). — V. very convex, linear-lanceolate 
with acute, excavate ends. LL. 0,09 to 0,095; B. 0,013 mm. Axial area indistinct. Central area 
a narrow, transverse fascia, arising from the two distant median striz. Terminal areas large, 
triangular spaces (visible only in the zonal view). Striz 6 im 0,01 mm., parallel, coarsely lineate ; 
lineolee 21 in 0,01 mm. Frustule arcuate. — D. foss. du Japon p. 42 Pl. V f. 8. 

Marine: Japan, fossil! 


68. N. Zostereti Gruy. (1860). — V. slightly convex, narrow lanceolate, subacute. L. 0,065 
to 0,14; B. 0,011 to 0,022 mm. Axial area indistinct; central area very small, orbicular. Strize 
7 in 0.01 mm. (a little more close towards the ends) transverse, and slightly curved, lineate; lineole 
23 in 0,01 mm. — Verh. 1860 p. 528 Pl. [IV f. 23. A. 8. Atl. XLVIT f. 42, 43, 44. 

Marine: Adriatic (Grun.), Bab el Mandeb! Ceylon! Labuan! Java! China! Japan (Atl.), 
Sandwich Islands (Atl.), Brazil (Atl.), Atlantic City, fossil! 

Var. seychellensis Cu. — L. 0,065; B. 0,011 mm. Striz 12 in 0,01 mm. 

Marine: Seychelles (Van Heurck Coll.)! 

N. Zostereti is very similar to N. directa, but has more convex valves and slightly radiate, 
strie curved towards the ends, finely lineate. 


69. N. spuria CL. N. Sp. — V. rarrow, lanceolate, acute. L. 0,09 to 0,15; B. 0.013 to 0,021 
mm. Axial area indistinct. Central area small, irregularly rounded. Striz 7 in 0,01 mm., slightly 
radiate in the middle, transverse at the ends, coarsely lineate; lineolee 21 to 24 in 0,01 mm. 

Marine: Mediterranean Sea (Gulf of Naples)! Adriatic! New Caledonia (Kinker Coll.)! Gala- 
pagos Islands (Weissflog Coll.)! 

Var. asymmetrica Cu. — Axial area narrow, unilateral. Striz on the side opposite to the 
axial area, crossed by an irregular, narrow lateral area. L. 0,15; B. 0,022 mm. Striz 6 in 0,01 
mm., lineolee 27 in 0,01 mm. 

Marine: Hungary, fossil (Karnand Deposit in Deby Coll.)! 

N. spuria resembles N. directa, from which it differs by its slightly radiate striae, and 
N. pennata, from which it differs by its small central area. From N. Zostereti it may be distin- 
guished by its coarsely lineate strie and from JN. distans by its indistinct axial area. 


70. N. fortis Grea. (1856). — V. very convex, elliptic- to rhombic-lanceolate, obtuse. L. 0,05 
to 0,089; B. 0,01 to 0,017 mm. Axial area indistinct; central area small, orbicular. Striz 8 to 9 
in 0,01 mm. slightly radiate in the middle, transverse at the ends, coarsely lineate; lineolee 24 in 
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O,o1 mm. — Pinn. fortis Grea. T. M. 8. IV p. 47 Pl. V f. 19. WN. fortis Donk. B. D. p. 57 Pl. VIII 
f. 8. A. S. Atl. XLVI f. 37 to 39. Pinn. constricta O'Musra M. J. VII p. 17 Pl. V f. 8 (1867). 
Marine: Spitsbergen! Finmark! North Sea! Greenland! 


71. N. Formentere Ci. (1881). — V. elliptic-lanceolate obtuse. L. 0,03 to 0,037; B. 0,013 
to O,o15 mm. Axial area indistinct. Central area large quadrate. Strive 6 in 0,01 mm., radiate 
throughout, coarsely lineate; lineolie about 24 in 0,01 mm. N. Fromentere Cu. N. R. D. p. 10 
PI. Tl f. 24. Icon. n. PI. T f.'33. A. S. Atl XLVI 7 (without name): 

Marine: Balearic Islands! Campeachy Bay (At1.). ; 


72. N. satura A. 8. (1876). — V. narrow elliptical, with rounded ends. LL. 0,075; B. 0,021 
mm. Axial area indistinct; central area large. Terminal nodules very distant from the ends. 
Striz 5,5 in 0,01 mm. parallel, coarsely punctate. — Atl. XLVI f. 27. 

Marine: Cape of Good Hope (Atl.), Cape Horn (Petit). 


73. N. erucifera Gruy. (1876). — V. broadly linear, with apiculate ends. L. 0,05 to 0,07; 
B. 0,017 to 0,o19 mm. Axial area very narrow; central area large, quadrate. Striz 5 to 6 in 
0,01 mm., slightly radiate throughout, coarsely lineate; lineolee 22 in 0,01 mm. In the zonal view 
the frustule is quadrate and has irregularly triangular terminal areas or blank spaces. — . ro- 
stellata A. 8. N.S. D. Pl. IL f. 31 (1874). WN. erucifera Grun. A. 8. Atl. XLVI f. 50—53 (1876). 
N. apiculata var. maculifera Grux. A. D. p. 37 (1880). N. bicuspidata Cu. a. Grun. N. R. D. p. 10 
Pl. Il f. 25 (1881). 

Marine: North Sea! Baltie (Atl.), Naples! Sumatra (Deby Coll.)! 

This species is considered to be the same as N. apiculata Bris. Diat. de Cherbourg 1859 f. 5 
and Pinn. rostellata Grea. D. of Clyde Pl. TX f. 20 (1857), but these figures shew no central area. 


74. N. Scoliopleura A. S. (1876). — V. linear, with apiculate ends. L. 0,083; B. 0,0167 
mm. Median line slightly flexuose, with distant terminal nodules. Axial area narrow, linear; 
central area large, somewhat transverse. Striv 7 in 0,01 mm., parallel throughout (finely lineate?) 
— Atl. XLVI f. 63. 

Marine: Campeachy Bay (Atl.). 


75. N. solaris Gree. (1856). — V. lanceolate, obtuse. L. 0,038 to 0,114 mm. Axial area 
narrow; central area small, orbicular. Strive 14 in 0,01 mm., strongly radiate throughout. — 
TMS: LVp 43 Biv f10: 

Marine: Scotland (Greg.). 

This form is entirely unknown to me. To judge from the figure it has some resemblance 
to N. bottnica, but if it be N. bottnica, the fig. is very far from accurate. In A. S. Atl. XLVI 
f. 16 is a form from New Providence named JN. solaris? but the striation is much too coarse for 
the N. solaris of Grua. 


76. N. centraster Cr. N. Sp. — V. convex, linear lanceolate, obtuse. TL. 0,07 to 0,11 ; 
B. 0,012 to 0,015 mm. Axial area indistinct, or narrow and unilateral. Central area large, 
orbicular. Strive 7 to 8 in 0,01 mm. strongly radiate in the middle, where they are more distant, 
transverse at the ends, finely lneate; lineole about 30 in 0,01 mm. — Pl. I f. 35. 

Marine: Japan! Madagascar! Auckland! 

This species resembles N. infleca Grea. but has more distant, and very finely lineate, strive. 


77. N. pennata A. S. (1876). — V. linear-lanceolate, subacute. L. 0,068 to 0,095; B. 0,011 
to O,o14 mm. Terminal fissures small, close to the ends of the valve. Axial area narrow or 
indistinct; central area large, quadrate. Strive 5 to 6 in 0,01 mm., radiate throughout, coarsely 
lineate; lineolee 20 in 0,01 mm. — Atl. XLVIII f. 41, 42, 43. 

Marine: Morocco! Mediterranean Sea! Adriatic (Atl.), Hungary, fossil! Gulf of Mexico 
(Atl.), West Indies! Pensacola, Florida! 


| 
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Var. maxima Cu. — V. narrow, rhombic-lanceolate. L. 0,12 to 0,17; B. 0,021 to 0,024 mm. 
Axial area narrow, unilateral. Striz 4,5 to 5 in 0,01 mm., coarsely lineate; lineolw 17 to 18 in 
Oor mm. Pl. 1 £. 36. 

Marine: Adriatic! Gulf of Naples! Sumatra (Deby Coll.)! Indian Ocean (Deby Coll.)! 

Var. Kinkeri Pant. (1889). — V. slightly sigmoid. L. 0,1 to 0,109; B. 0,016 to 0,018 mm. 
Strie 5 in 0,01 mm., coarsely lineate. — N. Kinkeri Pant. II p. 49 Pl. IX f. 169. Scolioplewra 
Szakalensis Pant. II p. 55 Pl. VIII f. 154. 

Marine: Petersburg, Va. foss.! Szakal, Hungary, fossil! 


78. N. pinnata Pant. (1889). — V. narrow, lanceolate. L. 0,062; B. 0,0125 mm. Axial 
area distinct; central small. Striz 7,5 in 0,01 mm. slightly radiate in the middle, transverse at 
the ends, coarsely lineate. — Pant. II p. 52 Pl. XX f. 308. 

Marine: Hungary, fossil (Pant.). 

I have not seen this species, which appears to differ from N. pennata principally by its 
less radiate strie and the more distinct axial area. 


79. N. consanguinea Cr. C. Sp. — V. convex, linear lanceolate, obtuse. L. 0,10 to 0,12; 
B. 0,015 mm. Axial area very narrow. Central area large, quadrate. Terminal fissures bayonet- 
shaped, distant from the ends of the valve. Striz 6 in 0,01 mm., slightly radiate throughout, 
not distinctly lineate. — A. 8. N.S. D. Pl. Il f. 32 (without name). 

Marine: North Sea (A. S.), Morocco! 


80. N. compressicauda A. 8. (1874). — V. very convex, lanceolate, obtuse, with elevated 
conical ends. L. 0,11 to 0,19; B. 0,024 mm. Median line with distant terminal nodules, which 
are strongly marked. Axial area very narrow; central area orbicular. Strizw 6 in 0,01 mm., 
radiate in the middle, transverse at the ends, indistinctly lineate. — N.S. D. p. 91 Pl. II f. 35. 
AleX V1. 62: 

Marine: North Sea! Morocco! Balearic Islands! Sendai, Japan, fossil (Brun.). 


81. N. annulata Grun. (1880). — V. rhomboidal, obtuse, flat. L. 0,05 to 0,076; B. 0,025 
to 0,03 mm. Median line with somewhat distant central pores and terminal pores approximate 
to the ends. Axial area very narrow; central area large, transverse. Striz 7 in 0,01 mm. slightly 
radiate, apparently smooth, crossed at the ends of the valve by a semicircular blank narrow 
space. — A.D. p. 37. Icon. n. Pl. I f. 38. 

Fresh water: Demerara River! 

This species is an isolated form, the systematic place of which is doubtful. It is no Ach- 
nanthes, both valves being similar. 


82. N. (Alloioneis) mediterranea Br. a. Cu. (1891). — V. very convex, linear, obtuse, 
asymmetrical. L. 0,09 to 0,13; B. 0,0012 to 0,oo1s mm. Median line excentric. Axial area in- 
distinct or narrow. Central area small, unilateral. Striz 5 to 6 in 0,01 mm., very finely lineate. 
crossed at least on one side of the valve by one to three narrow, undulating blank bands. — 
— Brun D. espéces nouv. p. 35 Pl. XV f. 11. Icon. n. Part. I Pl. I f. 32, 33. 

Marine: Balearic Islands! Gulf of Naples! Indian Ocean (Deby Coll.)! Sydney (Brun.). 

Nav. mediterranea Kitz is a small form, not determinable by the fig. in Bac. Pl. III f. 17. 
N. medit.. Grun. 1874 belong to the genus Diploneis. The figure in Brun’s D. esp. is not quite 
characteristic, the asymmetry being not sufficiently marked. 


83. N. (Alloioneis) scalarifer Bruyn (1891). — V. narrow, fusiform, acute, very convex and 
somewhat asymmetrical. L. 0,085 to 0,1; B. 0,01 to 0,012 mm. Median line with distant terminal 
nodules. Axial area linear, unilateral. Strie 4 to 5 in 0,01 mm., parallel throughout, finely 
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lineate and crossed by an infra-marginal lateral area. V. in the zonal view slightly constricted 
in the middle with broad, obliquely truncate ends. Strive crossed by a broad lateral area. — 
D. espéces N. p. 388 Pl. XV f. 4. 

Marine: Japan, fossil (Brun.). 


84. N. (Alloioneis) vitriscala Brun (1891). — V. narrow, fusiform, acute, very convex. 
L. 0.2 to 0,22; B. 0,015 to 0.022 mm. Median line slightly undulating; terminal nodules distant. 
Axial and central areas uniting in a narrow, lanceolate space. Strie fragmentary, finely lneate. 
V. in zonal view broad, not constricted in the middle, with obliquely truncate ends, where are 
large terminal areas, having in their centre a stigma. Along the interior margin is a band of 
parallel not interrupted striz (14 in 0,01 mm.) outside which the strie are fragmentary. — 
Dizesp. n:.p: 4) Pl. XV£-5: 

Marine: Japan, fossil! 


85. N. superimposita A. S. (1874). — V. lanceolate (occasionally with slightly undulated 
margins) with obtuse ends. L. 0,058 to 0,125; B. 0,012 to 0,018 mm. Terminal nodules distant. 
Axial area narrow; central area large, quadrate. Strive 5,5 to 7 in 0,01 mm., finely lineate, slightly 
radiate and crossed by a longitudinal area. — N. 8S. D. p. 90 Pl. I f. 34. Atl. XLVI f. 61. 
Prrac...D.,de.Vallefr. sp,-53., Pl. TIL £297 

Marine: Baltic (A. S.), Norway! Morocco! China! 


86. N. Sigma Brun (1891). — V. very convex, lanceolate, sigmoid, with obtuse ends. L. 
0,12 to 0,17; B. 0,03 to 0,o35 mm. Axial area narrow, linear; central area large, quadrate. Median 
line with approximate central pores and distant terminal nodules. Strize 6 in 0,01 mm., slightly 
radiate, coarsely lineate (lineole 17 in 0,01 mm.), crossed by a lateral area. V. in zonal view 
broad, with obliquely truncate ends, slightly constricted middle, and with a very broad lateral 
area. — D. espéces n. p. 89 Pl. XVI f. 5. 

Marine: Gulf of Naples! Messina (Brun), Athens (Brun). 


87. N. Phi Cri. N. Sp. — V. convex, narrow, lanceolate, obtuse. L. 0,08; B. 0,015 mm. 
Axial area narrow, unilateral; central area large. uniting with the lateral areas. Median line 
with somewhat distant central pores and comma-like terminal fissures. Striz 10 in 0,01 mm., 
radiate throughout, coarsely lineate; lineolee 24 in 0,01 mm. The strize are crossed on each side 
of the median line by a moderately broad, linear lateral area and probably also by another infra- 
marginal area. — Pl. I f. 34. 

Marine: Seychelles (V. H. Coll.)! 

This species is very similar to Caloneis biseriata Perit, which has smooth strie. 


88. N. Galea Brun (1891). — V. broadly elliptical, with rostrate ends, convex. L. 0,06 to 
to 0,075; B. 0,03 to 0,o35 mm. Median line with approximate central pores and somewhat distant 
termina] nodules. Axial area narrow; central area large, quadrate, uniting with the lateral 
areas. Striz 7 in 0,01 mm. slightly radiate throughout, coarsely lineate and crossed by broad, 
linear, lateral areas. — D. espéces n. p. 34 Pl. XVI f. 7. 

Marine: Gulf of Naples! Palermo, Tangier, Arzila (Brun). 


89. N. guttata Grun. (1878). — V. very convex with conical ends, elliptic-lanceolate, 
obtuse. I. 0,057 to 0,06; B. 0,011 to 0,014 mm. Median pores approximate. Axial area indistinct; 
central area large, somewhat transverse and quadrate. Strive 7 to 8 in 0,01 mm. slightly radiate, 
crossed by 3 to 4, irregularly undulating, narrow lateral areas, so that they have the appearance 
of being composed of 38 to 4 elongated large puncta. Lineation of the striv fine. — Cri. M. D. 
N:o 154 to 155. A. 8S. Atl. XLVI f. 10 (without name). 

Marine: Balearic Islands! Sansego (Atl.). 
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Var. maxima Cu. — V. less convex, lanceolate, acute. L. 0,13; B. 0,03 mm. Strie 6,5 in 
0,01 mm. almost parallel, composed of about 7 elongated puncta, lineate, lineolee about 27 in 0,01 mm. 

Marine: Gulf of Naples (Brun’s Coll.)! 

Var.? Peragalli Brun (1891). — V. rhomboidal, acute; the axial part forming a distinct keel 
especially towards the ends. L. 0,08 to 0,11; B. 0,025 to 0,030 mm. Strive 7 in 0,01 mm, slightly 
radiate, composed of about 7 elongated puncta, crossed by fine lineole, about 27 in 0,01 mm. — 
N. Peragalli Brun D. espéces n. p. 37 Pl. XVI f. 12. 

Marine: Gulf of Naples! Athens (Brun). 


90. N. (Alloioneis) Monodon Brun (1891). — V. very convex, narrow, rhombic-lanceolate, 
subacute. L. 0,06 to 0,09; B. 0.011 mm. Central nodule strong, elevated with a pore in the 
middle. Terminal nodules distant. Axial area asymmetrical narrow, slightly dilated around the 
central nodule. Striz 6 to 8 in 0,01 mm. crossed by undulating, narrow, longitudinal areas. V. 
in zonal view broad, slightly constricted in the middle, with obliquely truncate ends. Central 
nodule forming a conical projection, perforated by a tube. Strize composed of elongated puncta. 
— Diat. espéces n. p. 36 Pl. XVI f. 8. 

Marine: Japan (Brun)! 

This is one of the most remarkable naviculoid diatoms, diverging from all other known 
forms by its central nodule, forming a conical, perforated projection on the outside of the valve. 


91. N. distans W. Sm. (1853). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends. L. 0,09 to 0,13; B. 0,017 to 0,o2 mm. Axial area gradually dilated towards the 
middle, where it expands to a large, rounded quadrate space. Striz 5 to 6 in 0,01 mm., radiate 
throughout, strongly lineate; lineole 21 in 0,01 mm. — Pinn. distans W. Sm. B. D. I p. 56 
Ee Ville t 169 NV. disians A. S: At): XLVI f 11 to 14. N.S. D. Il f 38 (without name). 
V. H. Syn. p. 87 Suppl., Pl. A f. 18. WN. dist. v. borealis Grun. A. D. p. 38 Pl. IT f. 42. 

Marine: Frans Josefs Land (Grun.), Spitsbergen! Finmark! Greenland! North Sea! 

N. distans seems to belong to the Arctic Sea and Northern Atlantic. I have not seen 
typical specimens from other seas. 


92. N. subalata Grun. (1880). — V. lanceolate, obtuse. L. 0,08; B. 0,02 mm. Median line 
with approximate central pores and distant terminal nodules. Axial area linear distinct. Central 
area large, somewhat transverse. Strive 6 in 0,01 mm. radiate throughout, transversely lineate; 
lineole 22 in 0,01 mm. The striw in the middle do not reach the margin, so that the valve 
seems there to be bordered by a hyaline rim. — A. D. p. 38. Icon. n. Pl. I f. 32. 

Marine: Seychelles (Van Heurck Coll.)! 

An original sketch by Grunow agrees perfectly with the specimen in Van Heurck Collec- 
tion, which has distinctly lineate striz. According to Grunow they are smooth. 


93. N. salva A. S. (1876). — V. elliptic-lanceolate, sometimes with slightly triundulated 
margins and subrostrate ends. L. 0,038 to 0,06; B. 0,02 to 0,022 mm. Median pores approximate; 
terminal nodules distant. Axial area narrow, linear. Central area large, quadrate. Strie 8 in 
0,01 mm. radiate throughout. — Atl. XLVI f. 23. 

Marine: Balearic Islands! Campeachy Bay (Atl.), Florida! 


94. N. opima Grun. (1867). — V. elliptic-lanceolate, with rounded, obtuse ends. L. 0,06 
to 0,11; B. 0,017 to 0,025 mm. Central pores approximate; terminal fissures almost straight, 
large, at some distance from the ends of the valve. Axial area broad, linear. Central area large, 
orbicular. Strie 6 to 8 in 0,01 mm., more distant in the middle; strongly radiate throughout, 
lineate; lineolee 24 in 0,01 mm. — N. fortis var.? opima Grun. Novara p. 100 Pl. I A f. 13. WN. 
opina A. S. Ath: XLVI f. 24, 25, 26. N. fortis A? S. Atl XLVI £19, 20, 21, 22. 

Marine: Greenland! Davis Straits! Grip in Norway! Baltic (Atl.), Barcelona! 
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95. N. Rhaphoneis (Ens. 1854?) Gruy. (1866). — V. rhombic-lanceolate. L. 0,027; B. 0,011 
mm. Axial area indistinct; central area small. Striz 8 in 0,01 mm., radiate in the middle, trans- 
verse at the ends, coarsely lineate; lineolee about 20 in 0,01 mm. — Pinnularia Rhaph. Ens. M. G. 
XXXV: 9, f. 7? N. Rhaph. Grun. Novara p. 19. Icon. n. Pl. I f. 30. N. Pacifica Grun. Nov. 
Plgacte lie 

Marine: Samoa! Tahiti (Grun.), Jamaica! 


96. N. Bruchii Grun. (1881). — V. lanceolate, acute. L. 0.044 to 0,06; B. 0,012 to 0,018 
mm. Axial and central areas uniting in a narrow, lanceolate space. Striz 7 in 0,01 mm. abbreviate, 
and radiate in the middle, transverse at the ends, lineate; lineolee 18 in 0,01 mm. The strie are 
crossed by a narrow longitudinal band. — Cu. N. R. D. p. 13 Pl. LUT f. 35. ‘ 

Marine: Labuan! Manila (Deby Coll.)! China (Thum.)? Tahiti (Grun.). 


97. N. multiseriata Grun. (1881). — V. lanceolate, with protracted ends. L. 0,04; B. 0,012 
mm. Axial and central areas indistinct. Striz 9 in 0,01 mm., slightly radiate, crossed by two 
narrow longitudinal bands. — Cu. N. R. D. p. 13 Pl. IIT f. 36. 

Marine: Tongatabu (Grun.). 


98. N. Amicorum Grun. Ms. — V. elliptic-lanceolate, acute. LL. 0,0155 to 0,038; B. 0,008 
to 0,015 mm. Central pores approximate. Axial and central areas uniting in a lanceolate space. 
Striz 8 to 9 in 0,01 mm. radiate throughout, coarsely lineate. Lineolee 20 in 0,01 mm. — Pl. If. 31. 

Marine: Tahiti! Galapagos Islands! 

Var. madagascarensis Cu. — V. lanceolate. L. 0,065; B. 0,013 mm. Striz 8 in 0,01 mm., 
radiate in the middle, elsewhere parallel. 

Marine: Madagascar (V. H. Coll.)! 


99. N. niewensis Pprac. (1888). — V. rhombic-lanceolate, obtuse. L. 0,055; B. 0,015 mm. 
Axial and central areas uniting in a lanceolate space. Striz 10 in 0,01 mm., radiate throughout, 
granulate>. — D. de Villefr. p. 46 Pl. II f. 8. 

Marine: Mediterranean Sea (Peragallo). 


100. N. Platessa Cri. (1881). — V. broadly lanceolate, with acuminate ends. L. 0,028 to 
0,03; B. 0,015 to 0,018 mm. Median pores approximate. Terminal nodules distant. Axial and 
central areas uniting a large, lanceolate space. Striz 8 in 0,01 mm. lineate, lineole 20 in 0,01 
mm. — N..R. D. p. 9 Pl 1 f. 12. 

Marine: Galapagos Islands! 


101. N. Sti Thome Ct. (1878). — V. lanceolate with triundulated margins and rostrate ends. 
L. 0,055 to 0,061; B. 0,02 to 0,025 mm. Central pores approximate, terminal nodules near the 
margin. Axial and central areas uniting in a large, lanceolate space, considerably dilated in 
the middle. Striz 6 in 0,01 mm., radiate throughout, distinctly lineate. — West Ind. D. p. 6 
Plot: 

Marine: West Indies! 


102. N. Jamalinensis Cr. (1880), — V. elliptical, with broad, rounded ends. L. 0,03 to 
0,065; B. O,o16 to 0,027 mm. Median pores approximate; terminal nodules very distant from the 
ends. Axial and central area uniting in a very large, lanceolate space. Striz 7 in 0,01 mm. 
radiate throughout, coarsely lineate; lineolee about 20 in 0,o1 mm. — A. D. p. 13 Pl. Il f. 40. 

Marine: Sea of Kara! Cape Deschneff! China! Indian ocean (Grove Coll.)! 

Var. simievultus Brun (1891). — L. 0,05 to 0,06; B. 0,024 to 0,o3 mm. Striz 5 in 0,01 mm- 
Median line somewhat asymmetrical. Area with a large dot on each side of the median line. — 
N. simievultus Brun D. espéces n. p. 39 Pl. XVI f. 13. 

Marine: Japan, fossil (Brun)! 
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Var. schizostauron Cu. — L. 0,038; B. 0,02 mm. Stria 7 in 0,01 mm. Lineole 20 in 0,01 
mm. Central nodule lyriformly dilated. 
Marine: China (Thum.)! 


103. N. Chi Cu. N. Sp. — V. broad, constricted in the middle, with apiculate ends. L. 0,05; 
B. 0,027, at the constriction 0,021 mm. Central pores approximate, terminal nodules near the ends. 
Axial and central areas uniting in a large space, crossed by faint continuations of the strie. 
Strie 9 (middle) to 12 (ends) in 0,01 mm. radiate in the middle, transverse at the ends, very 
finely lineate. — Pl. I f. 29. 

Marine: Balearic Islands! Gulf of Naples! 

This form may easily be mistaken for N. Evul, but it has no axial band of strie. Besides, 
the striz are very finely lineate. 


Additional. 


104. N. Aquitanie Brun a. Hiri. (1893). — V. narrow elliptic-lanceolate, with obtuse 
ends. L. 0,17 to 0,24; B. 0,034 to 0,045 mm. Axial area in width about a third of the breadth 
of the valve, lanceolate, slightly dilated in the middle. Striz 10 in 0,01 mm. slightly radiate in 
the middle, where some few are shorter than the others, convergent and genuflexed in the ends, 
punctate; puncta about 16 in 0,01 mm. — JD. d'Auvergne p. 81 Pl. II f. 4. 

Brackish water: Auvergne, fossil! 

A very remarkable species, the terminal striz of which are genuflexed as in N. oblonga. 
Varies with undulating margins (var. undulata Brun). At the inner ends of the striz there is a 
narrow blank band or depression. 


105. N. basalte proxima Brun a. Herre. (1893). — V. linear, with cuneate ends and 
parallel or slightly concave margins. L. 0,075 to 0,09; B. 0,014 to 0,018 mm. Axial area narrow, 
dilated to a large central area. Strie 10 in 0,01 mm., radiate in the middle, convergent in the 
ends, finely punctate. — D. d'Auvergne p. 89 Pl. II f. 5. 

Brackish water: Auvergne, fossil! 


Navicule Punctatee. 


Valve usually symmetrical, elliptical to lanceolate, with broad and rounded or, frequently, 
rostrate ends, rarely constricted in the middle, or with undulate margins. Median line usually 
central; central nodule not stauroid or dilated in lyriform processes; terminal fissures turned in 
the same or, sometimes, in contrary, directions. Axial area narrow or indistinct. Central area 
usually small, rarely transverse, and never dilated to a transverse fascia. Structure: distinct 
puncta arranged in transverse rows (striw) radiate at the ends and in the middle of equal or 
unequal length, and, besides in longitudinal, undulating, rarely straight, rows. No longitudinal 
lines or lateral areas (except in N. carinifera and N. interlineata). Connecting zone not complex, 
usually narrow. Cell-contents unknown. 

This section, characterized by the distinct puncta composing the striz, comprises two, not 
sharply distinct, divisions — forms with the median striz of equal length, and forms with the median 
striae alternately longer and shorter. The former division is very nearly akin to the Lyrate, 
which differ in the lateral areas. In many forms of the Punctate there is a tendency to form 
lateral depressions or areas, where the puncta are less crowded, which suggests a passage to such 
forms of Lyrate as N. irrorata, N. fluitans and others. Some forms are distinctly intermediate 
between the two sections, as N. carinifera. 
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The division, comprising forms with the median strive of equal length, is not to be con- 
sidered as a series of forms starting from the same point as the Lyratz, but rather as a parallel 
row of allied forms. For instance the following forms may be regarded as nearly connected: 


Lyrate. Intermediate. f Punctate. 
N. Lyra. N. carinifera. N. scandinavica. 
N. connectens. N. concilians. N. diffusa. 
N. Schaarschmidtii. N. transfuga. 
N. fluitans. N. transfuga var. Neupauert. 
N. abrupta. N. granulata. 


There seems also to be some connection between the Punctate and the Lineolatie. Thus 
N. amphibola is no doubt akin to N. Gastrum. Several species of Cymbella, which have distant 
puncta (C. aspera, C. mexicana etc.) seems also to be related to Punctate, but they have broader 
axial areas. The same is also the case with the Entoleiz, among which are some coarsely punc- 
tate forms. 

With the Microstictee the connection is less evident, the forms of that section generally 
having the puncta closer than the strizv. In the Mesoleiz there are also some small forms, 
which might be placed in this section, for instance NV. nivalis and others. 

The Heterostiche are apparently akin to the forms of the division, which have the mediar. 
strie alternately longer and shorter, but they have a finer punctation and the striz are closer 
towards the ends. 

Most forms of the section Punctatee are marine, a few only living in fresh water. Some 
are decidedly inhabitants of brackish water. They occur in all zones and seas. 
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1. N. seutelloides W. Sm. (1856). — V. orbicular. L. 0,015 to 0,027; B. 0,013 to 0,02 mm. 
Axial area indistinct; central area indistinct or irregular. Striz 10 in 0,01 mm. radiate through- 
out, the median strize of unequal length. Puncta of the striz coarse, 10 in 0,01 mm. — M. J. IV 
Pl. I f. 15: — Scnum. Pr. D. IN. p. 20 f. 22), AS. Ath Viltiad4s Strése kKihekentE)5 iene 

Fresh and slightly brackish water: Sweden (Gulf of Bothnia! Lake Méalaren! Ronneby, 
fossil! ete.), Finland, fossil! Germany, Domblitten, foss. (Atl.), England! 

Var. mocarensis GRUN. (1882). — Strize very distant, alternating with short, marginal strize. 
— Foss. D. Ost.-Ung: Pl. XXX f. 65: 

Fresh water: Hungary, fossil (Grun.). 

Var. minutissima Cu, (1881). — Diam. 0,oo8 mm. Striz obsolete. — D. f. Grénl. Argentina 
p. 12,Pl. XViCe 10: 

Fresh water: Greenland! Finland. 


2. N. seintillans A. S. (1881). — V. elliptical, with broad, rounded ends. L. 0,038; B. 0,026 
mm. Axial area Paine, central area small, somewhat transverse. Strive 10 (middle) to 12 
(ends) in 0,01 mm. in the middle of unequal length, coarsely punctate, the puncta in the middle 
of the valve larger. — Atl. LXX f. 61. 

Marine: Campeachy Bay. 


3. N. neogradensis Pant. (1886). — V. elliptic-lanceolate. L. 0,057; B. 0,034 mm. Axial 
area narrow; central area indistinct. Striz 7 in 0,01 mm., radiate throughout, alternating with 
short marginal striole. Puncta of the strie 7 in 0,01 mm. — Cocconeis neogr. Pant. I p. 31 


Ble SL pelle 

Marine: Hungary, fossil (Pant.). 

There is no reason for placing this species in Cocconeis. It seems nearly akin to Nav 
punctulata, and to the following. 


4. N. algida Grun. (1884). — V. broadly elliptical, with rounded ends. L. 0,07 to 0,085; 
B. 0,035 to O,o4 mm. Axial area very narrow. Central area not well defined, the median part 
of the valve being an irregular space with scattered puncta. Striz 9 to 10 in 0,01 mm., radiate 
throughout, coarsely punctate, alternating with short marginal striole. — Fr. Jos. Land D. p. 56 
Pl. I f. 31. Nav. glacialis Cit. M. D. N:o 302, Vega p. 471. 

Marine: North Siberian Sea! 


5. N. glacialis Cu. (1873). — V. elliptical. L. 0,06 to 0,11; B. 0,03 to 0,066 mm. Axial 
area linear, narrow. Central area orbicular. Striz 12 in 0,01 mm., radiate throughout, punctate; 
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puncta forming undulating longitudinal rows, about 8 in 0,01 mm. — Coccon. gl. Cu. D. Arct. Sea 
pevd4 Pl TIL f) 12. .N. sp. A.S. Ath V1 f..39. NM. gl. Grun. Fr. Jos. Land D. p. 55. Prerrr 
Cape Horn D. p. 123 Pl. X f. 16, 17 (1888). Icon. n. Pl. I f. 28. N. kergquelensis Castr. Chal- 
lenger Voy. D. Pl. XXVIII f. 16 (according to Petit). 

Marine: Greenland! Spitsbergen! Matotschin Scharr! Cape Horn (Petit), Kerguelens Land 
(Castr.). 

Var. septentrionalis Cu. — V. smaller. L. 0,04 to 0,05; B. 0,035 mm. Puncta in the median 
part of the valve scattered or forming short, undulating rows. — A. 8S. Atl. VI f. 37. 

Marine: Arctic America! Greenland! Spitsbergen! Sea of Kara! Cape Horn (Petit). 

The original figure in D. of the Arct. Sea shews a marginal rim, which I have since found 
to be occasioned by the zone. There is no rim on detached valves. The var. septentrionalis connects 
the type with N. algida. 


6. N. Xi Cu. N. Sp. — V. elliptic-lanceolate, with rostrate ends. L. 0,055 to 0,075; B. 0,022 
to 0,032 mm. Axial area narrow; central large, orbicular. Striz 12 to 13 in 0,01 mm. radiate 
throughout. Puncta 12 in 0,o1 mm. Among the median strize are some few shorter ones. 

Marine (Mouth of rivers): Sierra Leone (Deby Coll.)! Cameroon! 


7. N. Delta Cri. (1893). — V. elliptical, with rostrate ends. L. 0,032; B. 0,016 mm. Axial 
area narrow; central orbicular. Striz 12 in 0,01 mm., radiate throughout, coarsely punctate; 
puncta 12 in 0,01 mm., equidistant. Among the median strie there are some few shorter ones. — 
Diatomiste II p. 14 Pl. I f. 10. 

Marine: Ceylon (Weissflog Coll.)! 


8. N. pusilla W. Sm. (1853). — V. elliptical to lanceolate, with more or less distinctly 
rostrate ends. L. 0,03 to 0,047; B. 0,015 to 0,025 mm. Axial area narrow; central area small, 
orbicular. Terminal fissures in the same direction. Striz 13 to 18 in 0,01 mm. radiate throughout, 
in the middle of unequal length; puncta distinct, 16 to 20 in 0,01 mm. — B. D. I p. 52 PL. XVII 
f. 145. V. H. Syn. p. 99 Pl. XI f. 17. N. tumida\ var. genuina/Grun. Verh. 1860p. 537 Pl. IV 
f. 43 a; v. subsalsa Grun. f. b. c. — N. pus. var. spitsbergensis Grun. A. D. p. 40 (CLM. D. N:o 158). 

Fresh or slightly brackish water: Spitsbergen (Grun), England! Arctic America! Mouth of 
Jenissey! Bahamas! Surinam! Tasmania! Cameroon! 

Var. lanceolata Grun. (1860). — Lanceolate, with slightly or scarcely rostrate ends. L. 0,04; 
B. 0,015 mm. Striz 11 in 0,01 mm. — A. D. p. 40'P) Il f. 47. N. gastrowdes Gree. M. J. IIT 
p. 40 Pl. IV f. 17 (1854). N. pulchra Gree. T. M.S. IV p. 42 Pl. V f. 7 (1856). NV. tumida v. 
lanceolata Grun. Verh. 1860 p. 537 Pl. IV f. 44. N. tum. v. subsalsa Strose Klieken f. 10. 

Brackish water: Germany, Berlin (Grun.), Klieken, foss. (Strése), Sweden, Lysekil! Hungary, 
Neusiedlersee (Grun.), Mouth of Jenissey! 


Var. jamalinensis Grun. (1880). — V. lanceolate with broad rostrate ends. L. 0,04; B. 0,016 
mm. Central nodule incrassate around the median pores. Striz 13 in 0,01 mm. — A. D. p. 40 
Pidl:f. 48; 


Brackish water: Sea of Kara (Grun). 


9. N. Demerare Grun. (1893). — V. broadly lanceolate, with acute or obtuse ends. Li. 0,046 
to 0,085; B. 0,017 to 0,o3 mm. Axial area narrow or indistinct. Central area large, irregular, 
with one, or a few, larger puncta near the central nodule. Terminal fissures in contrary direction. 
Strize 15 to 17 in 0,01 mm. somewhat closer near the ends, radiate, punctate; puncta 19 in 0,01 mm. 
Median striz of unequal length, terminal striew parallel. — Diatomiste I p. 14 Pl. If. 9. 

Fresh water: Demerara River! Surinam (Kinker Coll.)! 

10. N. delawarensis Gruy. (1893). — V. elliptic-lanceolate, with subrostrate ends. Li. 0,085 
to 0,1; B. 0,044 mm. Median line with distant central pores. Axial area narrow. Central area 
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large, rounded. Striz 14 to 15 in 0,01 mm., closer (about 18 in 0,01 mm.) near the ends, radiate 
at the ends, coarsely punctate; puncta about 11 in 0,01 mm. forming undulating, longitudinal rows. 
Median strize alternately longer and shorter. — Diatomiste Vol. II p. 13 Pl. I f. 7, 8. 

Brackish water: Mouth of Delaware (Grun.) Connecticut! 


11. N. Febigerii Cu. (1881). — V. lanceolate, with obttse ends. I. 0,054 to 0,06; B. 0,02 
mm. Axial area indistinct; central area large and irregular. Striz 14 to 16 in 0,01 mm., not 
closer near the ends, strongly radiate, parallel at the ends, composed of large puncta, about 14 in 
0,o1 mm. Median strive of unequal length. — N. R. D. p. 9 Pl. IT f. 21. 

Marine: California! Japan! 

N. Febigeri resembles the lower valve of Achnanthes danica, but it is a true Navicula, both 
valves being similar. 


12. N. Neumayeri Panv. (1893). — V. lanceolate, subobtuse. L. 0,056; B. 0,o22 mm. Axial 
area very narrow; central area small, rounded. Strive 10 in 0,01 mm. radiate throughout, punctate; 
puncta 10 in 0,01 mm. Among the median striz a few shorter are intercalated. — Panv. II] 
PL AW i048: 


Marine: Bory, Hungary, fossil (Pant.). 


13. N. Zeta Cr. N. Sp. — V. lanceolate, with obtuse ends. L. 0,065; B. 0,022 mm. Median 
line with short terminal fissuses, turned in the same direction. Axial area narrow. Central area 
orbicular, bordered by somewhat elongated puncta. Strizv 17 (middle) to 21 (ends) in 0,01 mm., 
radiate, parallel at the ends, coarsely punctate, puncta about 17 in 0,01 mm., forming undulating 
longitudinal rows. A few of the median striz shorter than the others. 

Brackish water: Barbados (Weissflog Coll.)! 

Var. mexicana Cu. — VY. with broader ends. lL. 0,06; B. 0,019 mm. Strie 15 (middle) to 
20 (ends) in 0,01 mm. The median striz not alternating with shorter striz. Central area with 
blank spaces on both sides of the rows of elongated puncta. 

Brackish water: Mexico (Weissflog Coll.)! 


14. N. My Cr. N. Sp. — V. lanceolate, gradually tapering from the middle to the rounded 
and obtuse ends. L. 0,11; B. 0,024 mm. Axial area narrow; central area small, elongated. Striz 
14 (middle) to 20 (ends) in 0,01 mm. radiate at the ends and gently curved, punctate, puncta 
about 16 in 0.01 mm. Median striz of unequal length. — Pl. I f. 17. 

Marine: China (Deby and Van Heurck Coll.)! 

In outline and striation this species has some resemblance to N. bottnica, but it is much 
larger, has more distant puncta and the terminal striz are radiate. 


15. N. meandrina Cr. (1893). — V. elliptical, with rounded ends. L. 0,045 to 0,065; 
B. 0,021 to 0,031 mm. Axial area narrow. Central area orbicular, moderately large. Strive 19 
to 21 in 0,01 mm., radiate throughout, composed of elongated puncta, forming undulating, longi- 
tudinal rows, about 9 to 10 in 0,01 mm. Median striz alternately longer and shorter. — Dia- 
tomiste II p. 13 Pl. f. 6. 

Fresh water: Oregon, fossil! 

The place of this form among the Punctate is somewhat uncertain. The elongated puncta 
suggest that it may be akin to Nav. Tuscula, which may be decided by examination of specimens 
in highly refractive media. The puncta will then perhaps be found to be finely, transversely 
lineate, in which case its place is near to N. Tuscula. 


16. N. Eta Cr. (1893). — V. subhexagonal or broadly linear, with cuneate ends. L. 0,044; 
B. 0,019 mm. Axial area distinct, linear, slightly dilated in the middle. Strize 16 (middie) to 20 
(ends) radiate throughout, punctate; puncta about 21 in 0,01 mm. — Diatomiste IT p. 13 Pl. If. 5. 
Marine: Red Sea! Japan! 
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This species has the appearance of a small .V. humerosa, from which it differs by finer 
striae and closer punctation. 


17. N. conspersa Pant. (1893). — V. broad, with almost parallel margins and slightly 
apiculate ends. L. 0,063; B. 0,033 mm. Axial area narrow, very slightly dilated in the middle. 
Strie 11 in 0,01 mm., radiate at the ends, in the middle of equal length, punctate; puncta 13 in 
0301 mm. — Pant. Lil Pl. XI f. 184. 

Habitat?: »Képecz» (Pant.). 

Resembles N. humerosa, but the median strive are of equal length. 


18. N. humerosa Brés. (1856). — V. broad, with parallel margins and rostrate to cuneate, 
obtuse ends. L. 0,05 to 0,1; B. O,os to O,o42 mm. Axial area narrow, linear. Central area 
orbicular or somewhat transversely dilated. Median line frequently with incrassate central pores 
and hookshaped terminal fissures turned in the same direction. Striz 9 to 10 in 0,01 mm. radiate 
or parallel in the ends, punctate; puncta 10 to 16 in 0,01 mm., forming undulating, longitudinal 
rows. Median strie of unequal length. — Sm. B. D. IL p. 93. Donk. B. D. p. 18 Pl. III f. 3. 
as. Atl’ Vit 3, 4,5. “VO HS Syn. p: 98 PL. XI'f. 20. (N.’ quadrata Gree. Tl. M. S- IV p. 41 
f. 5 (1856). Stauroneis erythrea Grun. Verh. 1860 p. 567 Pl. VI f. 17. N. bengalensis Grun. in 
A. S. Atl. VI f. 1, 2 (1875). WN. Kamorthensis Grun. Verh. 1863 p. 152 Pl. V f. 16. A. S. Atl. 
Wit 8. 8" 2 

Marine and brackish: Spitsbergen! Sea of Kara! Finmark! Baltic! North Sea! Mediterranean 
Sea! Black Sea! Caspian Sea (Grun.), Red Sea! Seychelles! Nicobar Islands! Sumatra! Java! 
Labuan! Sydney! Cameroon! 

Var. constricta. — V. slightly constricted in the middle. — Sumbava (Kinker Coll.)! Gulf 
of Naples (Brun Coll.)! 

Var Fuchs Pant. (1889). — Puncta nearest to the areas elongated. — N. (latissima var.?) 
Fuchsiit Pant. II p. 45 Pl. X f. 170. 

Marine: Hungary, fossil (Pant.). 

N. humerosa is somewhat variable in the outline and the punctation of the strive. N. Ka- 
morthensis in A. 8. Atl. has somewhat convex margins. Similar specimens from Samoa (Van Heurck 
Coll.) differ in nothing else from N. humerosa. N. humerosa is allied with N. punctulata, which 
has, occasionally, longer and shorter stri# intermixed in the middle. On the other hand it is 
closely connected with N. latissima. 


19. N. monilifera Cyr. — V. broad, with almost parallel margins and rostrate ends. L. 0,077 
to 0,1; B. 0,03 to 0,o5 mm. Axial area narrow; central area orbicular, moderately large. Stri«e 
8 in 0,01 mm. radiate throughout. Puncta 7 to 8 in 0,01 mm. — N. granulata Bris. in Donk. 
Me Sas tape) bla EL, i019, (1858)4 8. Dapp? Pl, Tf Lise VBS ya. p98 Pa. Mel fr 15. 
N. granul. v. javanica Luup. Forrm. D. de Malaisie p. 17 Pl. I f. 2 (1892)? 

Marine: North Sea! Ceylon! Madagascar! 

Var. heterosticha Cu. — Striz 8 in 0,01 mm., in the middle alternately longer and shorter. 
Puncta 10 to 11 in 0,01 mm. — N. granulata A. S. Atl. VI f. 15. 16. 

Marine: Hungary, fossil (Deby Coll.)! 

N. monilifera is closely akin to N. humerosa, from which it differs principally by its coarser 
punctation. The median striz are in most specimens of equal length, but this is subject to great 
variation and some shorter rows of puncta are occasionally intermixed in the middle of the valve. 
As the name WN. granulata was used by BattEy 1854 for another species, I have been obliged to 
change the name. 


20. N. latissima Gree. (1856). — V. elliptic-lanceolate. L. 0,05 to 0,13; B. 0,04 to 0,05 


mm. Axial area narrow, distinct. Central area orbicular. Strize 7 or 8 (middle) to 9 or 10 
(ends) in 0,01 mm., radiate, at the ends parallel, punctate; puncta about 11 in 0,01 mm. The 
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median strive of unequal length. — T. M. 8. LV p. 40 Pl. V f. 4, 4*. Ranrs in Pritch Inf. VIL 
f. 70. A.S. N.S. D. If. 30. Atl. VE. 7. Donz. B. D. p. 17 Pl. Uilofieon Pannell bh apt 
f. 568. Pinnul. dwaricata O'Meara M. J. VII p. 116 Pl. V f. 7 (1867). 

Marine: Finmark! North Sea! Naples! Sebastopol! Ceylon! China! Japan! Hungary, foss.! 

Var. capitata Pant. (1889). — V. with capitate ends. L. 0,109; B. 0,048 mm. Strie 10,5 
in 0,01 mm.'*— Panr. IT pP49; It Pl XX T46r: 

Marine: Hungary, fossil (Pant.). 


Var. minor Pant. (1889). — V. elliptic-elongated, with capitate ends. L. 0,075; B. 0,03 
mm. Striz 10,5 in 0,01 mm. — Panr. II p. 49. 


Marine: Hungary, fossil (Pant.). 

Var. elongata Pant. (1889). —- V. elliptic-lanceolate. L. 0,14; B. 0,06 mm. Strice 10 to 11 
mm. Puncta 10 to 11 in 0,01 mm. — N. humerosa v. elongata Panv. IL p. 48 Pl X f. 175. 

Marine: Hungary, fossil: 


21. N. Alpha Cx. (1893). — V. broadly lanceolate, with obtuse, subrostrate ends. L. 0,062; 
B. 0,03 mm. Median line with incrassate central pores, and the terminal fissures turned in contrary 
directions. Strie 7 in 0,01 mm., a little closer at the ends (9 in 0,01 mm.), radiate, coarsely 
punctate; puncta 8 in 0,01 mm. Median strize of unequal length. — Diatomiste Ll p.13 Pl. If. 4. 
Marine: Japan! 


22. N. Jentzschii Grun. (1882). — V. elliptical, with rounded ends. L. 0,017 to 0,02; 
B. 0,009 to O,o115 mm. Axial and central areas indistinct. Strie 8 or 10 (middle) to 12 or 16 
(ends) in 0,01 mm., frequently closer on one side of the valve, radiate throughout, punctate; puncta 
22 in 0,01 mm. — Foss. D. Osterr. Ung. p. 156 Pl. XXX f. 64. : 

Fresh or slightly brackish water: Domblitten, fossil (Grun.), Finland, Abo! Sweden, Mala- 
ren! Gulf of Bothnia! 

This species seems to connect the’ Punctate with N. lucidula and N. Atomus among the 
Minuscule. 


25. N. torneensis Cu. (1891). — V. lanceolate, with obtuse ends. L. 0,017 to 0,024; B. 0,008 
to 0,o1 mm. Axial area indistinct, central area small. Striz 14 in 0,01 mm., radiate at the ends, 
coarsely punctate; puncta about 14 in 0,01 mm. — D. of Finl. p. 33 Pl. I fi 6. 

Slightly brackish water: Gulf of Bothnia (Tornea, Pitea)! 

Var. dboensis Cu. (1881). — V. elliptical. L. 0,012; B. 0,008 mm. — l. c. f. 7. 

Fresh water: Finland, Lake Lojo near Abo! 


24. N. lacustris Gree. (1856). — V. lanceolate, with subacute or subrostrate ends. Li. 0,035 
to 0,055; B. 0,016 to 0,018 mm. Axial area narrow; central area small, but distinct, orbicular. 
Terminal fissures seem to be turned in contrary directions. Strive 14 to 16, radiate at the ends, 
distinctly punctate; puncta about 18 in 0,01 mm., larger near the areas. — M. J. IV Pl. I f. 23. 
Ci: D: of Fink» p34 PLS t! 14 

Fresh water: Scotland, Loch Leven! Lule Lapmark! Finland! Germany, Oberrohe! Canada, 
Port Hope! 


25. N. Toulawe Panv. (1893). — V. lanceolate. L. 0,056; B. 0,021 mm. Axial area in- 
distinct. Central area small, rounded. Striz 10 in 0,01 mm. radiate throughout, composed of 
somewhat elongated puncta (9 in 0,01 mm.) arranged in almost straight longitudinal rows. Median 
strie shortened. — Pant. III Pl. XilI f. 196. 

Fresh water?: Hungary, Képecz (Pant.). 


26. N. Gamma Cu. (1893). — V. lanceolate, with subrostrate ends. B. 0,036; B. 0,014 mm. 
Terminal fissures in contrary direction. Axial area indistinct; central area large, orbicular or 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 22. w:o 3. a5) 


somewhat transverse. Striw 12 (middle) to 13 (ends) in 0,01 mm. radiate throughout, coarsely 
punctate; puncta 14 in 0,01 mm. — Diatomiste LL p. 12 Pl. I f. 2. 

Slightly brackish water: Amatitlan, Guatemala, fossil! 

Var. rectilineata Cu. (1893). — L. 0,032; B. 0014 mm. Strive 16 in 0,01 mm. composed of 
puncta, 17 in 0,01 mm., arranged in straight, longitudinal rows. — Diatomiste Vol. IL p. 12 Pl. I f. 1. 

Brackish water: Cameroon, Africa! 


27. N. amphibola Cx. (1891). — V. elliptic-lanceolate, with rostrate, truncate ends. i. 0,037 
to 0,07; B. 0,02 mm. Axial area narrow, but distinct. Central area rectangular, transversely 
dilated, broader outwards. Strie 9 to 10 in 0,01 mm. radiate throughout, punctate; puncta 12 to 
15 in 0,01 mm. — N. punctata v. asymmetrica Laasr. Spitsb. D. p. 29 Pl. II £..7 (1878). N. Gastrum 
v, styriaca GruN. Foss. D. Ost. Ung. p. 144 Pl. XXX f. 50 (1882). Franz Jos. Land D. p. 98 PL. I 
f. 35. N. amphibola Cu. D. of Finl. p. 33 (1891). N. styriaca Pan. III Pl. VI f. 102; Pl. XII 
f. 194; Pl. XX f. 298 (1893). 

Fresh water: Franz Josefs-Land (Grun.) Spitsbergen! Beeren Eiland (Lagerst.), Sweden, 
Alnarp, Skane! Finland! Hungary, fossil (Grun.), S:ta Rosa, Calif.! Chicago foss.! 


28. N. Gadlikii Panr. (1889). — V. elliptic-lanceolate, rostrate. L. 0,034; B. 0,015 mm. 
Axial area narrow. Central area transversely dilated. Striw 7,5 to 8 in 0,01 mm., radiate 
throughout. Puncta 10 in 0,01 mm. — N. (Gastrum var.?) Gdlikii Panv. IL p. 46 Pl. XI f. 192. 

Brackish water: Hungary, fossil (Pant.). 

Probably the same as N. amphibola. 


29. N. Groyei Ci. (1893). — V. broadly lanceolate, with obtuse ends. L. 0,06; B. 0,03 mm. 
Axial area narrow. Central area large, transversely dilated, and widened outwards. Terminal 
fissures in the same direction. Strive 16 in 0,01 mm., radiate throughout. Puncta equidistant, 
15 in 0,01 mm. Among the median strie a few shorter are intermixed. — Diatomiste I] p. 15 
1 2p RG oat 2 

Marine: Oamaru, N. Zealand, fossil! 

This species seems to be akin to N. transfuga var. Neupauer?. 


30. N. baceata Temp. a. Brun (1889). — V. broad, with parallel or slightly convex margins 
and cuneate or rostrate, obtuse or truncate ends. L. 0,05 to 0,055; B. 0,025 to 0,027 mm. Ter- 
minal fissures in the same direction. Axial area linear. Central area large, orbicular. Strie 
5,5 in 0,o1 mm., radiate throughout. Puncta 6 in 0,01 mm. forming somewhat curved, longitudinal 
rows. — D. foss. du Japon p. 42 Pl. V f. 10. 

Marine: Japan, fossil! Colon (Deby Coll.)! 


31. N. Sehulzii Kain (1889). — V. elliptical with rounded, obtuse ends. L. 0,12; B. 0,04 
mm. Axial area distinct, narrowed towards the central and terminal nodules. Central area 
large, somewhat transverse. Terminal fissures turned in the same direction. Stria# 7 in 0,01 mm., 
radiate throughout. Puncta 6 in 0,01 mm., forming somewhat curved, longitudinal rows. — Bull. 
Tor. Bot. Cl. March 1889 p. 75 Pl. 89 f. 2 (according to Wolle Am. D. Pl. XXIV f. 5). N. con- 
foederata Pant. III Pl. XXXIV f. 481 (1898). 

Marine: Atlantic City, N. Jersey, fossil (Deby Coll.)! 

Var. californica Cu. — V. elliptical, with subacute ends. L. 0,096; B. 0,042 mm. Striz 5, 
puncta 5 in 0,01 mm. — Pl. I f. 26. 

Marine: San Pedro, Calif. fossil (Kinker Coll.)! 

Var. marylandica Cu. — V. broadly elliptic-lanceolate, with obtuse ends. L. 0,09; B. 0,05 
mm. Strie 6 in 0,01 mm. Puncta 6 to 7 in 0,01 mm., largest at the margins and gradually 
decreasing in size towards the areas, forming irregular longitudinal rows. 

Marine: Nottingham, Maryland, fossil (Dr. Rae Coll.)! 


46 Pp. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. 


32. N. maculata Bart (1850). — V. lanceolate, with subrostrate ends. L. 0,09 to 0,12; 
B. 0,035 to O,o45 mm. Axial area linear, narrow. Central area large, somewhat transverse. 
Strive 6,5 in 0,01 mm. radiate throughout. Puncta 6 to 7 in 0,01 mm. forming undulating, longi- 
tudinal rows. — Stauroneis maculata Batu. Smrrus Contr. 1850 p. 40 Pl. IL f. 32. . Fischeri 
A. 8. Atl. VI f. 38 (1875). 

Marine: Marble Head, Mass.! Pensacola, Florida! 

Var. caribea Cu. (1875). — L. 0,056 to 0,1; B. 0,025 to 0,o4 mm. Strive and puncta 7 in 
0,o1 mm. Central area small. — N. carib. Cu. West Ind. D. p. 5. A. 8. Atl. VI f. 10 12. 

Marine: West Indies! Florida! Zanzibar (Atl.), Labuan! Port Jackson! 


33. N. Omicron Ci. N. Sp. — V. elliptical, with apiculate ends. L. 0,028; B. 0,011 mm. 
Axial and central areas indistinct. Striz 10 in 0,01 mm. slightly radiate throughout. Puncta 
10 to 11 m 0,01 mm. — PI. If. 11. 

Marine: Galapagos Islands! 


34. N. Omega Cr. (1893). — V. broadly elliptical-lanceolate, with rostrate ends. L. 0,026; 
B. 0,015 mm. Axial area indistinct. Central area very small, rounded. Terminal fissures at 
distance from the ends. Transverse striz 17 in 0,01 mm., slightly radiate throughout, coarsely 
punctate. Puncta 17 in 0,01 mm., forming nearly straight, longitudinal rows. — Diatomiste II 
yp. 00" PEATE. 

Marine: Etretat (Temp. Perag. Types N:o 406). 


35. N. diffusa A. S. (1874). — V. with parallel margins and apiculate ends. L. 0,072; 
B. 0,03 mm. On each side of the median line is a longitudinal depression. Axial area narrow; 
central area distinct. Striz 9 in 0,01 mm., radiate throughout. — Atl. Il f. 28. Prrage. Villefr. 


p- 49 Pl. III f. 30. 

Marine: Gulf of Mexico (Atl.), Mediterranean Sea (Perag.). 

Var.? balearica Cu. — V. in L. 0,052; B. 0,022 mm. Axial area indistinct; central small. 
Strie 11 in 0,01 mm. Puncta 12 in 0,01 mm. forming undulating longitudinal rows. Valve 
without longitudinal depressions. 

Marine: Balearic Islands! 

Var. minor Cu. — L. 0,037; B. 0,015 mm. Striz 13; puncta 16 in 0,01 mm. 

Marine: Java! 


36. N. sublyrata Grun. (1883). — V. elongated, constricted in the middle. L. 0,046; B. 0,01, 
at the constriction 0,oo7 mm. Axial area indistinct. Central area very small. Striew 12 in 0,01, 
parallel, distinctly punctate. — Cu. Vega p. 496 Pl. XXXV f. 17. 

Marine and brackish: North America (Grun.), Labuan! 


37. N. ceylanensis Leup. Forrm. (1879). —- V. elongated, constricted in the middle; seg- 
ments lanceolate. L. 0,16; B. 0,04, at the constriction 0,024 mm. Areas indistinct. Striz 6 in 
0,o1 mm. transverse, coarsely punctate; puncta forming longitudinal rows. — D. de Ceylon p. 26 
Pad, £95. 

Marine: Ceylon (Leud. Fortm.). 


38. N. bilobata Lreup. Forrm. (1879). — V. strongly constricted in the middle, with broadly 
elliptic-lanceolate segments. L. 0,07; B. 0,0255, at the constriction 0,0115 mm. Areas indistinct. 
Valve with large irregular puncta. — D. de Ceylon p. 24 Pl. II f. 24. 

Marine: Ceylon (Lend. Fortm.). 

N. bilobata and N. ceylanensis are unknown to the author and may possibly represent some 
forms of Dictyoneis. 
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39. N. punctulata W. Sm. (1853). — V. elliptic-lanceolate, with subrostrate ends. L. 0,04 
to 0,06; B. 0,025 to O,os3 mm. Axial area narrow or indistinct. Central area small, orbicular. 
Striz 10 to 13 in 0,01 mm., radiate throughout. Puncta 10 in 0,01 mm. equidistant. Among the 
median strie there are a few shorter frequently intermixed. — B. D. I p. 52 Pl. XVI f. 151. 
N. marina Raurs Pritch. Inf. p. 903 (1861). Donx. B. D. p. 19 Pl. TID f. 5. A. S. Atl. VI f. 9. 
Ve Ge Syn p. 98° Pl. XT f. 16. 

Marine and brackish: Greenland! Finmark! Sea of Kara! North Sea! Caspian Sea (Grun.), 
Massachusetts! Florida! Barbados! South Africa! Mediterranean Sea! Ceylon! Port Jackson! Cali- 
fornia! 


Var. cluthensis Gree. (1857). — V. elliptical, with rounded ends. LL. 0,045 to 0,05; B. 0,025 
mm. Axial area indistinct or narrow. Central area indistinct or small, orbicular. Strize 10 to 
14 in 0,01 mm., radiate throughout, punctate; puncta 12 to 13 in 0,01 mm. — N. cluthensis Grua. 


Mor Clyde p.42i6 Pl UX tf) 20° N. Cl. o-'maculifera Cu. N. R. D. p. 9. PL Tlf. 23. N. erythrea 
Grun. Verh. 1860 p. 539 Pl. V f. 17. 

Marine and brackish: Finmark! North Sea! Baltic! Cape Horn (Petit), Madagascar! Ceylon! 
Nicobar Island! Tahiti! 


Var. finmarchica Grun. (1880). — L. 0,036 to 0,047; B. 0,022 to 0.024 mm. Strie 11 to 12 
in 0,01 mm. Central area indistinct. — N. cluth. v. finm. Grun. A. D. p. 40 Pl. IL f. 49. 
Marine: Finmark (Grun.). 


Var. striolata GRuN. (1884). — Strie 14 in 0,01 mm. Puncta 8 in 0,01 mm. forming longi- 
tudinal rows. — N. cluth. v. striol. Grun. Franz Jos. Land D. 1884 p. 104. Cn. M. D. N:o 156. 

Brackish water: Fiskebaickskil, Sweden. 

Var. Nove Zealandie Grun. (1884). — L. 0,029; B. 0,015 mm. Strive 11 (middle) to 14 
(ends) in 0,01 mm. Central area indistinct. Valve with a marginal furrow. — N. cluth. v. Nove 
Zeal. Grun. Franz Jos. Land D. p. 104. 

Marine: N. Zealand (Grun.). 


Var. pagophila Grun. (1884). — L. 0,031; B. 0,014 mm. Areas indistinct. Striz 14 in 0,01 
mm., distinctly punctate. — N. cluth. v. pagophila Grun. Franz Jos. Land D. p. 104 Pl. I f. 30. 
Marine: Franz Jos. Land. 


The name N. punctulata was given 1842 by Exnrenpere to a form, which, to judge from 
the figure in the Micro-geologic is doubtless Anomoeoneis serians. As this species is not included 
in Navicula, I think it advisable to retain the name, given by W. Smitu. Between N. punctu- 
lata and N. Cluthensis there are no distinctions other than the form of the ends, which are sub- 
rostrate in the former and broadly rounded in the latter. This characteristic is so trifling that 
I have united them. Among the median striz a few shorter are usually intermixed, which with 
other characteristics shews that N. punctulata is nearly akin to N. humerosa. By the var. clu- 
thensis it is also related to N. glucialis Cu. As N. cluth. var. minuta I, im 1881 (N. R. D. p. 10 
Pl. IL f. 22), described a small form with more distinct axial area. It does not belong to the 
section Punctate, and, as it is not sufficiently characterized, may be dropped. 


40. N. brasiliensis Gruy. (1863). — V. lanceolate or elliptic-lanceolate, sometimes with 
subrostrate ends. L. 0,054 to 0,16; B. 0,027 to 0,055 mm. Terminal fissures in the same directién. 
Axial area indistinct. Central area small, rounded, frequently slightly transversely dilated. Stric 
8 to 12 in 0,01 mm. slightly radiate throughout. Puncta close towards the margins, more distant 
in the median part of the valve, where they form longitudinal, undulating rows. — Verh. 1863 
p-/152,Pl. V f£) 10. Novara; p19. A. 8: Ath PL) VIif. 19 to 25,)31 to 33: 

Marine: Atlantic coast of N. America (Connecticut, North Carolina)! West Indies! Cam- 
peachy Bay! Brazil! Bab el Mandeb! Zanzibar (Atl.), Madagascar! Ceylon! Singapore! Labuan! 
China! Japan! New Caledonia! Samoa! Sandwich Islands (Atl.). 
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Var.? bicuneata Cu. — V. with parallel margins and euneate ends. [. 0,10 to 0,12; B. 0,04 
mm. Axial area linear. Central area- transversely dilated, small. Strie 8 in 0,01 mm., the 
median more approximate and more closely punctate. — Pl. I f. 19. 


Marine: Pensacola! Connecticut! 

This variety, determined by Grun. as N. arabica, has nearly the same outline as f. 28 
Pl? Vien’ As Si As). 

Var. fossilis Pant. (1889). — V. with cuneate ends. L. 0,027; B. 0,014 mm. Axial area 
distinct, not dilated around the central nodule. Striz: 12,5 in 0,01 mm. — Panr. IT p. 48 Pl. V f. 82. 

Marine: Hungary, fossil (Pant.). 


41. N. seandinavica Laasr. (1876). — V. elliptic-lanceolate, with rostrate ends. lL. 0,063 
to 0,105; B. 0,028 to 0,034 mm. Axial area indistinct. Central area small, transverse. Striz 12 
to 14 in 0.01 mm. almost parallel, distinctly punctate; puncta about 13 in 0,01 mm. — N. lacustris 


A. 8. N. 8. D. p. 88 Pl. I f 29 (1874) Atl. VI f. 30. Stauroneis scandin. Laast. Boh. D. p. 47. 
Staur. dilatata Strése Klieken f. 28? Stawr. Hichhorni Scuum. Pr. D. p. 189 Pl. IX f. 55 (1862)? 
Marine: North Sea (Bohuslain, Norway)! 
This species is probably alhed to N. carmifera. There is on each side of the median 
line a narrow, longitudinal depression, which extends to the margin. 


42. N. ecarinifera Grun. (1874). — V. lanceolate, with the axial part elevated towards the 
ends. L. 0,09 to 0,11; B. 0,03 to 0,o4 mm. Axial area indistinct; central area small, transverse. 
Strie 9 to 10 in 0,01 mm., slightly radiate, distinctly punctate; puncta 15 in 0,01 mm. — 
vagy el ya U8 hg baad li 

Marine: Balearic Islands! Campeachy Bay! West Indies! Florida! 

Forma minor. — L. 0,072; B. 0,o24 mm. Striz 11 in 0,01 mm. less distinetly punctate. — 
A: Ati eto 

Marine: Campeachy Bay (Atl.). 

Var. densius striata A. S. (1881). — L. 0,12; B. 0,04 mm. Striz 11 in 0,01 mm. — Atl. 
LXX, f. 42 

Marine: Jamaica (Atl.). 

Var. laxepunctata Cu. — L. 0,18; B. 0,05 mm. Striz 11 in 0,01 mm.; puncta close towards 
the margin, inwards more distant, forming undulate longitudinal rows, 8 to 9 in 0,01 mm. 


Marine: Kobi, Japan (Temp., Perag. Types N:o 188). 


43. N. granulata Bar (1854). — V. elliptie-lanceolate. i. 0,045 to 0,07; B. 0,022 to 0,032 
mm. Axial area linear, narrowed towards the central nodule and the ends. Central area orbicular. 
Strie 10' in 0,01 mm. slightly radiate throughout. Puncta closer near the margins, about 13 in 
0,01 mm., more scattered on the depressed parts on both sides of the median line, where they 
form distant, undulating, longitudinal rows. — Smirus Contr. VII f. 16. NV. polysticta Grey. 
Hd N.2PheJieK “ph 28 Pe Vge 12461859) WN. Baileyana APS) N.S DPT Baro ot Cisi4): 
Atl. VI £. 26, 27. 

Marine: North Sea! Mediterranean Sea (Perag.), Bab el Mandeb! Ceylon! Japan! Sydney! 
Calif. guano (Grey.). 


44. N. transfuga Grun. (1883). — V. elliptic-lanceolate with rostrate or subrostrate ends, 
depressed on both sides of the median line. Depressions large, lunate. I. 0,07 to 0,11; B. 0,045 
to 0O,o6 mm. Axial area indistinct; central area large, dilated outwards, and rounded or not 
sharply defined. Strive 9 in 0,01 mm., slightly radiate throughout. Puncta closer near the 
margins (11 to 12 in 0,01 mm.) than on the depressed areas (about 6 in 0,01 mm.), where they 
form undulating longitudinal rows. — Cu. Vega p. 511 Pl. XXXV f. 15. 

Marine: Bab el Mandeb! Seychelles! China (Weissflog Coll.)! Japan (Brun Coll.)! 
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Var. Neupauert Pant. (1886). — V. elliptical, with obtuse, not rostrate, ends. Strie 11 or 
12 (middle) to 12 or 13 (ends). — N. Neupauert Pant. I p. 27 Pl. XIV f. 123. 

Marine: Hungary, fossil! Japan, fossil (Tempére), Madagascar! China (Grove Coll.). 

Var. plagiostoma Grun. (1879). — V. with parallel margins and rostrate ends. L. 0,045 to 
0,075; B. 0,022 to 0,032 mm. Axial area narrow. Central area large, more dilated on one half 
of the valve than on the other. Striz 10 in 0,01 mm. slightly radiate, parallel at the ends. 
Puncta about 12 in 0,01 mm. — Nav. plagiost. Grun. in Cl. M. D. N:o 257. 

Marine: Virgin Islands! Pensacola! North Carolina! 

Forma fossilis Pant. (1889). — L. 0,051; B. 0,024 mm. Strie 12,5 in 0,01 mm. — N. trro- 
rata v. fossils Pant. II p. 49 Pl. VIII f. 147. 

Marine: Hungary, fossil (Pant.). 

It seems, to judge from the figure, questionable whether the var. fossilis is not an Ano- 
moeoneis. 


45. N. Epsilon Cui. (1893). — V. lanceolate, with rostrate ends. lL. 0,08 to 0,1; B. 0,04 
mm. Median line with bifid median pores, and terminal fissures turned in opposite directions. 
Axial area narrow, slightly dilated around the central nodule. Striz 10 in 0,01 mm., radiate 
throughout. Puncta near the margins 10 in 0,01 mm., on the depression about 6 in 0,01 mm. dis- 
posed in undulating, longitudinal rows. — Diatomiste II p. 12 Pl. I f. 3. 

Marine: China (Thum!) Japan (Brun Coll.)! 


46. N. margaritifera Truan a. Wirr (1888). — V. elliptical, with acute ends. L. 0,1; 
B. 0,05 mm. Median line with the ends at some distance from the margin of the valve. Struc- 
ture: large puncta (about 5 in 0,01 mm.) irregularly scattered over the whole valve. — Jeremie 


De pale Bl TV £10. 

Marine: Hayti, fossil (Truan and Witt). 

This form is very dissimilar to all of this section and its systematic position uncertain. 
N. Reusti Pant. III Pl. XXXIIT f. 473 (1893) has also scattered puncta, but with a rim of fine 
strie. It may be an allied species, if not NV. glaccalis var. septentrionalis. 


47. N. arabica Grun. (1875). — V. with parallel margins and rostrate ends. L. 0,12; 
B. 0,04 mm. Terminal fissures large, hookshaped. Central area transversely dilated. Striz 8 in 
0,01 mm., shghtly radiate throughout. Puncta 7 in 0,01 mm. disposed in undulating, longitudinal 
rows. — A. 8. Atl. VI f. 14. 

Marine: Zanzibar (Atl.). 

The above description is from the fig. in Atl., which shews terminal fissures of a shape, 
very dissimilar to those of all other species of this section. Specimens by Grunow determined as 
N. arabica, are identical with N. brasiliensis var. bicuneata. 


48. N. oscitans A. S. (1875). — V. elliptical. L. 0,055 to 0,09; B. 0,03 to 0,o5 mm. Axial 
area indistinct; central area irregular, frequently a transverse linear space narrowed outwards. 
Striz 9 to 10 in 0,01 mm., radiate throughout, punctate; puncta about 8 in 0,01 mm., closer towards 
the margin than on the depressed parts on both sides of the median line. — Atl. VI f. 41. 

Marine: Balearic Islands! Macassar Straits! Japan, fossil (Brun Coll.)! S:ta Monica, Calif. 
fossil! Monterey (Atl.). 

The fig. 40 Pl. VI in A. 8. Atl. from Davis strait belongs probably to N. oscitans. I have 
seen similar forms from S:ta Monica (Deby Coll.) and Redondo (Grove), which I cannot separate 
from NV. oscitans. 

Var. subundulata Cu. and Grove (1891). — V. elliptical, with rounded ends. L. 0,092; 
B. 0,06 mm. Axial area indistinct, central irregular. Surface of the valve with a slight depression 
on both sides of the median line. Striz 7 in 0,01 mm., slightly radiate, composed of puncta, more 
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distant on the depressions (8 in 0,01 mm.) than towards the margin and the median line (18 in 
0,o1 mm.). — Diatomiste I p. 67 Pl. X f. 10. 

Marine: Macassar Straits! 

This form is perhaps to be considered as a distinct species. 


49. N. impressa Grun. (1875). — V. elliptic-lanceolate. L. 0,06 to 0,075; B. 0,034 to 0,045 
mm. Axial area indistinct, central area small. Strive 7 to 9 in 0,01 mm. parallel in the middle, 
slightly radiate at the ends. Puncta coarse, 7 to 11 in 0,01 mm. On both sides of the median 
line are large lunate depressions. — A. S. Atl. VI f. 17, 18. 

Marine: Campeachy Bay! Sumbava (Kinker Coll.)! 


50. N. sparsipunctata Grove and Sturt (1886). — V. broadly elliptical, with rounded ends. 
L. 0,05 to 0,065; B. 0,03 to Ojos mm. Central nodule very small. Terminal fissures indistinct. 
Axial area narrow, linear, unilateral. Central area indistinct. Strize 10 in 0,01 mm. parallel in the 
middle, radiate at the ends. Puncta coarse, inequidistant, about 6 in 0,01 mm. At some distance 
from the margin is a narrow, not punctate, space. — Quek. M. Cl. IT (2) p. 323 Pl. XVIII f. 1. 

Marine: Oamaru, New Zealand, fossil! 

This is a very remarkable form, not closely akin to any known species. The median line 
and the central nodule are especially peculiar. 


51. N. interlineata Grove and Srurr (1886). — V. elliptic-lanceolate. L. 0,1; B. 0,05 mm. 
Axial area narrow, very slightly dilated around the central nodule. Terminal fissures indistinct. 
Striz 8 in 0,01 mm., radiate throughout. Puncta 8 in 0.01 mm. forming irregularly undulating 
rows. On both sides of the median line is a narrow, arcuate, lateral area, inside which the puncta 
form more regular longitudinal rows. -- J. Quek. M. Cl. II (2) p. 323 Pl. XVIII f. 2. 

Marine: Oamaru, New Zealand, fossil! 

A very remarkable species, which shews some resemblance to Diploneis nitida. 


52. N. fraudulenta A. S. (1881). — V. elliptical with rounded ends. L. 0,03 to 0,045; 
B. 0,019 to 0,023 mm. Axial area indistinct. Central area small, not sharply defined. Striz 14 
(middle) to 18 (ends) in 0,01 mm. slightly radiate at the ends, composed of puncta, about 13 in 
0,o1 mm., disposed towards the median line in straight, somewhat distant, longitudinal rows. — 
N. 8. D. III p. 18 (without name). WN. fraudulenta A. 8. Atl. LXX f.. 60. N. restituta A. S. 
accord. to Grun. in Cl. M. D. N:o 102 (1878). 

Marine: North Sea! Sebastopol! 

A small, very distinct species, not to be mistaken for any other. 


53. N. Nove Guinewensis Temp. (1891). — V. broad, biconstricted apiculate. L. 0,04 to 0,05; 
B. 0,027 mm. Central nodule transversely dilated. Axial area narrow, linear. Central area trans- 
versely dilated. Strive 11 in 0,01 mm., strongly radiate at the ends, composed of coarse puncta, 
about 7 in 0,01 mm. forming undulating longitudinal rows. — Diatomiste I p. 71, Pl XI f. 1. 

Brackish water: Yule Island (New Guinea)! 

This is a very interesting form, not closely connected with any other. The median line 
has somewhat arcuate components, which suggests that the valve is slightly genuflexed as in 
Achnanthes. The coarse structure resembles that of Nav. Tuscula, but the direction of the termi- 
nal rows of puncta is different and there is no appearance of a lineation across the puncta. The 
dilated central nodule, as well as the strongly inclined striz, remind one of the lower valve of 
Achnanthes danica and its allies, but the structure is much coarser and the valve strongly silicious. 


54. N. Pi Cr. (1893) — V. rhombic-lanceolate, with obtuse ends. L. 0,08; B. 0,022 mm. Axial 
area indistinct; central area small. Terminal fissures in the same direction. Striz 11 (middle) to 
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12 (ends) in 0,01 mm. almost parallel. Puncta about 12 in 0,01 mm. forming slightly undulating 
longitudinal rows. — Diatomiste II p. 15 PL. I f. 13. 
Marine: China (Van Heurck Coll.)! 


55. N. doljensis Panv. (1886). — V. lanceolate, with subacute ends. L. 0,142; B. 0,033 mm. 
Median line with approximate central pores, slightly undulating. Axial area indistinct, central 
very small, orbicular. Striz 9 in 0.01 mm., transverse throughout, coarsely punctate, puncta about 
9-10 O01 mm: — Pant. I p. 24 Pl. XXIV f, 219. 

Marine: Hungary, fossil (Pant.). 


56. N. Brunii Pant. (1886). — V. lanceolate, with subobtuse ends. L. 0,084; B. 0,027 mm. 
Median line straight, with approximate central pores. Axial area indistinct. central a short and 
narrow transverse fascia. Striz 9 in 0.01 mm. slightly radiate in the middle, slightly convergent 
at the ends, coarsely punctate. — Panv. I p. 23 Pl. XXIV f. 217. 

Marine: Hungary, fossil (Pant.). 


57. N. Lunula Ct. — V. moderately asymmetrical, with convex dorsal and ventral margins 
and subacute ends. L. 0,062; B. 0,016 mm. Median line straight. Axial area narrow, not dilated 
around the central nodule. Striz 13 in 0,01 mm., slightly radiate, coarsely punctate; puncta 13 
in 0,01 mm. Median ventral strie not ending in isolated puncta. — Part I Pl. V f. 5. 

Marine: Java! 

Of this form I have seen one specimen only, in a gathering of shell-sand found at Java by 
Dr. Avurivitiius. There were no freshwater forms in the material, so I have no doubt about the 
marine habitat of this form, which could be placed in Cymbella, were not the puncta so distant 
and the habitat marine. 


58. N. Grundleri Cri. a. Grun. (1878). — V. broad with almost parallel or very slightly 
concave sides and broad rounded ends. L. 0,075 to 0,098; B. 0,028 mm. Median line excentric, 
with large hook-shaped terminal fissures turned in the same directions. Axial area indistinct; 
central area small and orbicular. Striw 10 to 12 in 0,01 mm., slightly radiate in the middle and 
convergent at the ends, coarsely punctate; puncta 9 to 12 arranged in undulating longitudinal 
rows. — Alloioneis Griindleri Cu. West Ind. D. p. 7 Pl. II f. 10. 

Marine: West Indies! Campeachy Bay! Colon! Fossil: Oamaru, New Zeeland! 

Var. symmetrica Cu. — L. 0,07; B. 0,03 mm. Median line almost central, its terminal 
fissures small. Strive 15, puncta 14 in 0,01 mm. 

Marine: Oamaru, New Zealand, fossil! 

This is a very remarkable species, not nearly akin to any other. The var. symmetrica, 
although in some characteristics differing from the type, can however in my opinion not be sepa- 
rated from N. Grundleri, especially as the asymmetrical type occurs also at Oamaru. N. Grundleri 
is a form intermediate to the Amphore of the section Psammamphora or Amblyamphora, and has 
as these, the striz in the middle between the central and terminal nodules divergent from the 
median line. 


Additional. 
N. arverna Herre. a. Perac. (1893). —- V. broadly elliptical, with apiculate ends. L. 0,05; 
B. 0,013 mm. Axial area narrow. Central area star-like. Striz 5 in 0,01 mm. radiate in the 
middle and alternately longer and shorter, transverse at the ends, coarsely punctate. — D. d’Au- 


wergne p. 105! PREV 'f. 19. 
Fresh water? Auvergne, fossil. 
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Navicule Lyratz Cv. 


Valve usually elliptical to lanceolate, rarely constricted in the middle. Median line with 
curved terminal fissures, rarely in contrary direction, or bayonet-shaped. Axial area indistinct. 
Central area small, united to two, more or less broad, lateral areas. Structure of the valve: 
usually distinct puncta, disposed in transverse rows, radiate at the ends of the valve, and in 
undulating longitudinal rows. Zone not complex. 

I have examined some living specimens of N. Lyra, N. spectabilis and N. Hennedyii. All 
have two chromatophore-plates along the valves. The margins of the plates are strongly indented. 
From the apices a narrow and deep sinus proceeds towards the central nodule and has at its end 
an elwoplast. As the plates in some cases were deeply constricted in the middle it seems probable 
that they divide by a fissure at right angle to the median line. 


Nav. Hennedyi with cell-contents, Nav. Lyra var. with cell-contents, 
600 times mngnified. 600 times magnified. 


The most important characteristic of this group consists in the lateral areas, which are to 
be regarded as lateral expansions of the central nodule. They are more silicious than other parts 
of the valve. and coherent with the mass of the usually small central nodule. 

This group, corresponding to the Hennedyées and Lyrées in VAN Huurck’s Synopsis, com- 
prises an enormous mass of forms, in which are more transitions than in any other group of navi- 
culoid diatoms. All the characteristics are subject to so much variation, that I am unable 
to distinguish more than a very few, well defined species, although besides the numerous pu- 
blished figures I have examined at least 300 sketches of forms from all parts of the world. 

I have tried to obtain characteristics from the relative number of the striz and their 
puncta, but the variation, even in the same species, is too great. The outline of the valve offers 
no trustworthy characteristics, the same species occurring with rounded, obtuse and rostrate 
ends. The breadth and form of the lateral areas are also subject to great variations, so that all 
possible transitions can be traced from the large lunate areas of N. Hennedyi to the narrow and 
linear areas of NV. Lyra. The presence or absence of markings in the areas offer no characteristics 
for specific distinction. Inspection of a large number of specimens has induced me to unite in 
one species a considerable number of forms, hitherto admitted as distinct species. The forms be- 
longing to N. approximata, N. Hennedyi, N. spectabilis, N. clavata and N. Lyra are numerous, 
and the simplest and most effective course would perhaps have been to unite these five species, 
and possibly others; as they all pass by numerous intermediate forms into each other. 
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The group most nearly connected with the Nav. Lyrate is the Nav. punctate, both being 
united by numerous transitional forms. In some cases it is difticult to decide whether a form 
belongs to the Nav. punctate or the Nav. lyratw. Such forms are for instance N. transfuga and 
N. carinifera among the Punctatee and N. Schaarschmidtii among the Lyrate. 

On the other hand the Nav. lyratze offer some resemblance to the genus Diploneis, especially 
in D. hyalina, D. Hudsonis and some other forms. The prolongations of the central nodule in 
Diploneis correspond evidently to the lateral expansions of the central nodule in the Lyratie, 
but there are no longitudinal lines in Lyrate as in Diploneis, and in Diploneis there is no 
punctate space between the median line and the prolongations of the central nodule. 

All the forms of this Section live in salt water, a few only (NV. pygmea and some varieties 
of N. forcipata) living in brackish water; so that the forms of this section of Navicula are very 
characteristic of purely marine deposits. In the older deposits only few occur. From the Barbados 
deposit I have seen only one specimen, of a species akin to N. Barbitos. In the Oamaru deposit 
there are a few peculiar forms, one of which has the terminal fissures in contrary directions, 
and another has almost straight terminal fissures. In the deposits of the miocene or oligocene age 
forms of Lyrate begin to become numerous, one of the most frequent being \V. pretexta. In the 
present age, forms of this Section are very frequent, and the same species have a very wide range 
of distribution. 

Most species of this section being transitional and their characteristics subject to great 
vafiation, it is extremely difficult to construct a satisfactory artificial key. Still I believe the 
following will be of use. 


Artificial key. 
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1. N. coneilians Cu. N. Sp. — V. lanceolate, with subrostrate ends. L. 0,045; B. 0,023 


mm. Lateral areas not uniting with the central area, linear or narrow lunate, not sharply defined. 
Marginal striw 13 to 14 in 0,01 mm. Puncta about 18 in 0,01 mm., becoming more distant to- 
wards the areas. — Pl. I f. 25. 

Marine: Honolulu! 

In this form the lateral areas are separated by a row of puncta from the small central 
nodule. It is therefore to be considered as a transitional form from the Punctate to the Lyrate. 
Similar forms are known from Samoa (lanceolate. L. 0,066; B. 0,03 mm. Striz 12 in 0,01 mm.) 
and from Madagascar. 
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2. N. connectens Grun. (1886). — V. elliptical or lanceolate, with rounded or cuneate ends. 
L. 0,072 to 0,13; B. 0,035 to 0,038 mm. Lateral areas linear, ending at a considerable distance 
from the ends of the valve. Striz 8 to 9, puncta 10 in 0,01 mm. — N. Lyra var. connectens GRUN. 


imeaNT WPL XLV £.,221. 
Marine: Atlantic City, N. Jersey, fossil (Deby Coll.)! Hungary, fossil (Pant.). 


3. N. H album Ct. N. Sp. — V. broadly elliptical, or almost orbicular. L. 0,076; B. 0,052 
mm. Terminal fissures at a right angle to the median line. Lateral areas almost parallel, ab- 
breviate, somewhat distant, producing in the middle of the valve a figure resembling the letter H. 
Marginal striz 14, axial strie 18 and puncta 16 in 0,01 mm. — Part I Pl. IV f. 8, 9. 

Marine: China (Van Heurck and Deby Coll.)! 


4. N. Schaarschmidtii Panr. (1886). — V. elliptical. L. 0,075 to 0.13; B. 0,04 to 0,065 
mm. Lateral areas not sharply defined, with scattered puncta, and sometimes larger dots. Mar- 
ginal strie 9 to 15 in 0,01 mm. Puncta 10 to 14 in 0,01 mm. Axial strive of 4 to 8 puncta. 
Pant i p/28' Bl... XIV fora, 

Marine: Hungary, fossil! Japan, fossil (Brun Coll.)! Maryland, fossil (Deby Coll.)! 

This species is nearly akin to N. transfuga in the group Punctatee. 


5. N. retienlo-radiata Temp. a. Brun (1889). — V. elliptical. L. 0,1; B. 0,067 mm. Lateral 
areas large, not sharply defined, with short undulating longitudinal rows of puncta. Marginal 
strie 10 in 0,01 mm. Puncta about 8 in 0,01 mm. Axial strizw of single puncta. — D. fossiles 
de Japon p. 44 Pl. V f. 4. 


Marine: Japan, fossil! China (Deby Coll.)! 


6. N. Stercus muscarum Cu. N. Sp. — V. elliptical. L. 0,072; B. 0,042 mm. Areas large, 
lunate, not sharply defined, smooth in the middle and with scattered, larger puncta on their 
sides. Marginal striz 10 in 0,01 mm., short, finely punctate. Axial strive 13 to 14 in 0,01 mm. 
very short. — Pl. I f. 27. 

Marine: China (Van Heurck Coll.)! 


7. N. pretexta Ens. (1840). — V. elliptical. L. 0,045 to 0,19; B. 0,03 to 0,11 mm. Lateral 
areas large, semielliptical, not sharply defined, with scattered puncta. Strive marginal, 6 to 8 in 
0,01 mm. Puncta 9 to 10 in 0,01 mm. Axial striw of 3 to 4 puncta. — Pinn. pret. Ens. Ber. 
140 M. G. XIX. f. 28. Nav. pret. Gree D. of Clyde p. 481 Pl. IX f. 11. Donx. B. D. p. 10 
lett AS to Atl bt tol 34. CX XTX 7 Ve Syn p..92, PY Txt. 13, Wirt 
Archangelsk D. Pl. IX f. 4. Jan. Gaz. Exp. XV f. 21. 

Marine: North Sea! Mediterranean Sea! Red Sea! Ceylon! Australia! Japan! Kerguelens 
Land! Cape Horn (Petit)! Macassar Straits! West Indies! North Carolina! Fossil: Archangelsk! 
Moravian Tegel! Upper tertiary deposits of Hungary! Moron! Japan! Hayti (Truan and Witt), 
Oamaru, N. Zealand! California! 

Var. abundans A. S. (1888). — V. rhombic-elliptical. L. 0,1; B. 0,07 mm. Areas not defined, 
covered with puncta (4 to 5 in 0,01 mm.) in connection with the puncta of the marginal strie. 
Marginal striz 6 in 0,01 mm., their puncta 6 in 0,01 mm. — Atl. CXXIX f. 8. 

Marine: Monterey and S:ta Monica, Cal. fossil! 

Var. abnormis Cu. — L. 0,14; B. 0,075. Striz 11, puncta 14 in 0,01 mm. Marginal striz 
in the middle of the valve close, 14 in 0,1 mm. 

Marine: Soundings, Lat. 12° 24 N., Long. 122°15 Gr. (Rae Coll.)! 

Var. Haytiana Truan and Wrrr (1888). —- L. 0,16; B. 0,12 mm. Marginal striez 8 in 0,01 
mm. No axial strie. — N. Haytiana Truan a. Witt Jeremie D. p. 17 Pl. IV f. 9. 

Marine: Hayti, fossil (Truan a. Witt). 
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Var Lunyaczeki Pant. (1886). — L. 0,11; B. 0,05 mm. Striew 10 in 0,01 mm. interrupted 
in the middle of the valve. — N. Lunyac. Pant. I p. 26 Pl. XIV f. 122. N. preterta Truan a. 
Wirt Jerem:! D? po17 "PE IV f. & 

Marine: Hungary, fossil (Pant.), Hayti (Truan a. Witt.). 

N. pretexta is a most variable species, passing into NV. Hennedyi var. cireumsecta. 


8. N. irrorata Grey. (1859). — V. with parallel margins and cuneate ends, or lanceolate. 
L. O,o9 to 0.17; B. O,o45 to O,o6 mm. Lateral areas not sharply defined, linear, with straight 
exterior margins, smooth. Marginal strie 7 to 10, puncta 6 to 9 in 0,01 mm. Axial strive of 2 
to 5 puncta,;— Edinb. N.Ph.J. X p, 27 Pl. LV 1, A. SS: Atl Tit, 2223: 

Marine: Adriatic! Sydney! Calif. guano (Grey.), West Indies! Mexico! Campeachy Bay! Florida! 

Var. mexicana Cu. — Lanceolate. L. 0,12; B 0,053. Strizv 7, puncta about 5 in 0,01 mm. 
— N. wrorata A. S. Atl. I f. 19. 

Marine: Gulf of Mexico (Atl.). 


Var. substanroneiformis GRUN. (1874). — L. 0,08; 0,04 mm. Striz 7, puncta 9 in U,o1 mm. 
Central nodule incrassate and transversely dilated. — N. approxim. v. substauroneif. A.S. Atl. IL f. 20. 

Marine: Campeachy Bay! 

Var. ceylanica Cu. — Elliptical. L. 0.095; B. 0,o5 mm. Marginal strive 14, their puncta 


about 21 in 0,o1 mm. Axial striz 17, their puncta 16 in 0,01 mm. 

Jolumbo, Ceylon (Letourneur Coll.)! 

Var. elliptica Cu. — Elliptical to elliptic-lanceolate. L. 0,075 to 0,13; B. 0,03 to 0,055 mm. 
Areas with convex exterior margins, convergent. Striz 9 to 10 in 0,o1 mm. Puncta about 9 to 
10 inequidistant. — Icon. n. Part I Pl. IV f. 13. 

Marine: Colon (Deby Coll.)! Gulf of Mexico! West Indies! China! Manila (Deby Coll.)! 
Fossil: Hungary, Kekké (Deby Coll.)! 


9. N. perfecta Pant. (1886). — V. elliptical. L. 0,116 to 0,14; B. 0,068 to 0,o7 mm. Areas 
not sharply defined, semilanceolate, with large crowded dots. Strive 9 (10 to 11 accord. to Pant.), 
puncta about 10 in 0,01 mm. The puncta become less crowded towards the area and are there 
arranged in almost regular, longitudinal rows. — Panv. I p. 28 Pl. XXIII f. 207. 

Marine: Hungary, fossil! 

Var. Letourneurii Pant. (1889). — VY. slightly constricted in the middle. L. 0,08; B. 0,032 
mm. Striz 12,5, puncta 15 in 0,01 mm. — N. Letour. Pant. Il p. 49 Pl. XXIV f. 358. 

Marine: Hungary, fossil (Pant.). 


10. N. venusta Jan. Ms. — V. rhombic-lanceolate. L. 0,07 to 0,11; B. 0,05 to 0,04 mm. 
Axial part elevated. Lateral areas not sharply defined, semilanceolate with scattered puncta. Striz 
13 in 0,01 mm. closely punctate near the margin. — Gazelle Exp. XV f. 17. 

Marine: Galapagos Islands! 

Var. intermedia Ci. — V. elliptical. L. 0,097; B. 0,052 mm. Lateral areas large, semi- 
lanceolate, dotted on the part near the axial strive, punctate on the part near the marginal strie, 
puncta distant, gradually passing over to the marginal striz. Marginal striew 13, their puncta 18 
in 0,01 mm. Axial part less distinctly elevated. 

Marine: Mediterranean Sea (Tempére). 

This variety seems to connect N. venusta with N. perfecta. 


11. N. Barbitos A. S. (1888). — V. strongly silicious, rhombic-lanceolate, with the axial 
part elevated towards the ends. L. 0,18 to 0,22; B. 0,055 to 0,018 mm. Lateral areas linear, not 
sharply defined, almost parallel, approximate to the median line. Striz 12 in 0,01 mm. punctate; 
puncta closer (about 14 in 0,01 mm.) near the margins than near the lateral area (about 9 in 0,01 
mm.), where they form undulating and obscurely decussating longitudinal rows. — Atl. CXXIX f. 5. 

Marine: Singapore! Cebu! Sumatra! Sumbava! 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 2¢. wN:0 3. 57 


12. N. venustissima Krrron (1892). — V. lanceolate, with elevated axial part. L. 0,13 to 
0,2; B. 0,055 mm. Lateral areas not sharply defined, large, semilanceolate, covered with undulating 
longitudinal rows of puncta. Marginal strie 10 and their puncta 11 in 0,01 mm. — Leup. Forrm. 
Dede lay Malaisie piil7 Pl. IT £3. Icon. n. Part: I PloPVi #112 

Marine: Penang Harbour! Hongkong (Deby and Rae Coll.)! Samarang (Grove Coll.)! 


13. N. inhalata A. S. (1874). — V. elliptical. L. 0,07 to 0,08; B. 0,035 to 0,045 mm. 
Areas not sharply defined, broadly linear, constricted in the middle and convergent at the ends. 
Striz 13 to 14, puncta 12 to 14 in 0,01 mm. — Atl. IIT f. 30. 

Marine: Madagascar! Philippines! Samoa (Atl.). Fossil: Moravian Tegel! Hungary (Pant.), 
S:ta Monica Calif.! 

Var. lanceolata Cu. — VY. with rostrate ends. L. 0,065; B. 0,035 mm. Striz and puncta 
12 in 0,01 mm. 

Marine: Manilla (Deby Coll.)! 

Var.? biharensis Pant. (1889). — L. 0,052; B. 0,0265 mm. Areas with scattered puncta. 
Striz 12,5 to 13 in 0,01 mm. finely punctate. — Panr. II p. 48 Pl. VIII f. 139. 

Marine: Hungary, fossil (Pant.). 

The var. biharensis seems to be more akin to N. spectabilis. 


14. N. rudis Cx. (1881). — V. elliptical. L. 0,052 to 0,1; B. 0,032 to 0,os mm. Areas not 
sharply defined, linear, abbreviate. Striz 6 in 0,01 mm. Puncta 6 to 7 in 0,01 mm. closer and in 
double rows near the margin. — N. R. D. p. 8 Pl. If. 17. N. Truant Pant. 1 p. 29 Pl. IT f. 19 (1886). 

Marine: Balearic Islands! Moron, Spain, fossil! 


15. N. fiuitans Brun (1591). — V. elliptical. L. 0,14 to 0,16; B. 0,05 to 0,o6 mm. Areas 
not sharply defined, linear, extending to the ends. Striz 9 in 0,01 mm., puncta about 11 in 0,01 
mm. — D. Esp. n. p. 34 Pl. XV f. 13. 

Marine: Mauritius (Brun), Cabenda, Western Africa (Brun). 


16. N. variolata Cu. (1892). — VY. orbicular. L. 0,1 to 0,15; B. 0,096 to 0,12 mm. Median 
line with terminal fissures in contrary directions. Lateral areas large, semicircular with numerous 
dots and in the middle a linear band of short, punctate striz. Marginal strizw 17 to 18, puncta 
about 22 in 0,01 mm. Axial striz of 5 to 6 puncta. — Diatomiste I p. 76 Pl. XII f. 7. A.S. 
Atl. CLXXIV f. 26. 

Marine: Oamaru, New Zealand, fossil! 

This species, resembling N. rimosa and N. Oamaruensis, is well distinguished by its termi- 
nal fissures. 


17. N. Oamaruensis Grun. (1888). — V. nearly orbicular. L. 0,06 to 0,11; B. 0,053 to 0,10 
mm. Lateral areas semicircular, large with scattered large puncta and dots. Median line with 
bayonet-shaped terminal fissures. Marginal striz 10 to 11, puncta 14 in 0,01 mm. Axial strice 
of one or two puncta. — A. 8. Atl. CXXIX f. 9. 

Marine: Oamaru, fossil! 


18. N. Hennedyi W. Sm. (1856). — V. elliptical. L. 0,045 to 0,12; B. 0,03 to 0,053 mm. 
Lateral areas broad, semilanceolate, with parallel interior margins, smooth. Marginal strive 9 to 
11, puncta 14 to 20 in 0,01 mm. — B. D. II p. 93. Gree. T. M. 8. 1V Pl. V f. 3 (1856). Grun. 
ert 6560 HL fie Donk Bi) Di T-& 3. Aus N.S). DAE 41)" At £2189) Ve HS Sy. 
peesePly 1X f) 14: 

Marine: Greenland! Finmark! Spitsbergen! Sea of Kara! North Sea! Mediterranean Sea! 
Red Sea! Madagascar! Cape of Good Hope! Ceylon! Philippines! China! Japan! California! Gala- 
pagos Islands! Cape Horn! West Indies! Fossil, Hungary! 

K. Sv. Vet. Akademiens Handlingar. Bd 27.) N:o 3, 
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Var. maxima Cu. — L. 0,21; B. 0,114 mm. Striz and puncta 9 in 0,01 mm. 

Marine: Sendai, Japan, fossil (Brun Coll.)! 

Var. tenwistriata. —— L. 0,18; B. O,o9 mm. Strive and puncta 16 in 0,01 mm. 

Marine: Mexillones Guano (Deby Coll.)! 

Var. undulata Cu. (1881). — L. 0,07; B. 0.035 mm. Margins triundulate. Striz 14, puncta 


181m: Oso mn — Ne OR. oD. na ee Ee tele. 

Marine: Galapagos Island! 

Var. Centraster Cu. —- L. 0,125; B. 0,007 mm. Areas broad with a group of 5 to 9 large 
granules on both sides of the central nodule. Strize 13, puncta 20 in 0,01 mm. — Part. I Pl. IV f. 14. 

Marine: Mexillones Guano (Deby Coll.)! 

Var. Schleinitzti Jan. (1881). — V. elliptic-lanceolate. L. 0,12; B. 0,075 mm. Lateral areas 
broad in the middle, narrower towards the ends. Strie 8 to 9 in 0,01 mm. — N. Schlein. A. 8. 
At UX X £°43.. an. Gaz. ve to Ie 

Marine: Leton Bank (Atl.), Cape Horn (Petit). 

Var. finitima Jan. — VY. lanceolate, often with slightly triundulate margins. I. 0,11 to 
0,14; B. O,o6 mm. Areas broad in the middle, suddenly narrowed towards the ends. Interior 
margins of the areas convergent. Striz 9 to 13, puncta 14 to 17 in 0,01 mm. — Gazelle Exp. 
XV Le2Rto. 42s: 

Marine: Falkland Islands (Deby Coll.)!| Morocco! Madagascar! Columbo, Ceylon (Letour- 
neur Coll.)! 

Var. manca A. 8S. (1874). — V. elliptical. L. 0,15; B. 0,069 mm. Areas broad with con- 


vergent interior margins. Strive 9, puncta about 12 in 0,01 mm. — Atl. TT f. 17. 

Marine: Campeachy Bay (Atl.). 

Var. californica Grev. (1859). — V. elliptical. LL. 0,07 to 0,01; B. 0,04 to 0,053 mm. La- 
teral areas very large, semielliptical, smooth. Striz 10, puncta 13 in 0,01 mm. — N. californica 


Grev. Edinb. N. Ph. J. X p. 29 Pl. IV f. 5. WN. calif. var. campechiana Grun. in A.S. Atl. IIT f. 19. 
Marine: California (Grev.), West Indies! Colon (Deby Coll.)! Campeachy Bay! 


Var. circumsecta GruN. (1874). — V. elliptical. L. 0,06 to 0,19; B. 0,03 to 0,os mm. Areas 
large, semilanceolate, with numerous dots and sometimes, large puncta. Striz 9 to 15; puncta 10 
to 18 in 0,01 mm. — N. polysticta var. circumsecta Grun. in A. 8. N. D. p. 89 Pl. I f. 36, 42. 


Atl. IIE f 2%, 28.  N.yvpolysticta A. S. Atl DDD f..26.. Nevcalsfornica. AxwS: Atl) Mi fy Guaeh 
Henned. var. granulata Grun. in A. 8S. Atl. IIT f. 3. Jan. Gazelle Exp. XV f. 14. 

Marine: Finmark! North Sea! Mediterranean Sea! Red Sea! Ceylon! Madagascar! Mary- 
land (Deby Coll.)! Florida! Cape Horn! Galapagos Islands! Mexillones Guano (Deby Coll.)! Hun- 
gary, fossil (Deby Coll.)! 

Var. neapolitana Cu. — VY. elliptical with subcuneate ends. L. 0,15; B. 0,078 mm. Areas 
narrow, about |), of the breadth of the valve, with large, scattered dots. Striz 7,5, puncta 
10 in 0,01 mm. 

Marine: Gulf of Naples! 

Var. nebulosa Grea. (1857). — V. elliptical. LL. 0,055 to 0,085; B. 0,025 to 0,o42 mm. Areas 
very large, suddenly narrowed at the ends, smooth. Striz 14 to 16, puneta 16 to 20 in 0,01 mm. 
— N. nebulosa Gree. D. of Clyde p. 480 Pl. IX f. 8. Donk. B. D. p. 11 Pl. ID f. 2. A. S. Atl 
Ill f. 14; LXX f. 44. Nav. Hennedyt Wirr Archangelsk D. IX f. 5. , 

Marine: North Sea! Morocco! Mediterranean Sea! Madagascar! Ceylon! Galapagos Islands! 
Florida! Fossil: Archangelsk (Witt). 

The N. Hennedyi var. fossilis Panr. (Il p. 47 Pl. XII f. 207) has a narrower area, and 
belongs probably to the var. nebulosa, to judge from the fine striation. 

Forma bacillifera Pant. (1889). — L. 0,112 to 0,125; B. 0,048 to O,or2 mm. Striz 16 to 18 
in Oo1 mm. Areas with irregular linear markings. — N. bacillifera Pant. II p. 42 Pl. V f. 80: 
N. Hennedyt var, abnorm. A. S. Atl. CXXIX f. 14. 
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Marine: Galapagos Islands! Hungary, fossil (Pant.). 

The linear markings on the area are of no specific value, as they occur also in other 
varieties of N. Hennedyt. Such a form with 11 strive and puncta in 0,01 mm. | have found in 
the Bory deposit (Hungary), this and another form with 12 striw and 14 puncta in 0,01 mm. 
from Nossi Bé (Brun Coll.) may be associeted with N. rugosa Jan. Gaz. Exp. Pl. XV f. 11 and 
belong to the Nav. Hennedyi-type. 

Var.? difficilis Pant. (1893). — L. 0,0467; B. 0,03 mm. Striz 16 in 0,01 mm. (punctation 
not figured). — N. difficihs Pant. II] Pl. XLI f. 560. 

Marine: fossil »Nyermegy» (Pant.). 


Var. caliginosa Cu. a. Grove (1891). — L. 0,08; B. 0,05 mm. Marginal striz and their 
puncta 18 in 0,01 mm. Axial striz 21 in 0,01 mm. Areas large, covered with irregularly scat- 
tered dots and with a large punctum on one side of the central nodule. — Diatomiste I p. 67 
PPX f) 9: 

Marine: Macassar Straits (Grove Coll.)! 

Var. constricta Prrir (1877). — V. slightly constricted in the middle. — Prrrr Campbell 


TD: ip. 24) Pla DV: f. 13: 

Marine: Campbells Island. 

Var. cuneata Grun. (1874). — V. with cuneate ends. L. 0,083; B. 0,045 mm. Striw 9 in 
0,01 mm. — A. 8. Atl. Ill f. 4. 

Marine: Campeachy Bay (Atl.). 


Var. minuta Cu. (1881). — L. 0,027 to 0,05; B. 0.016 to 0,027 mm. Strie 8 or 10 (margi- 
nal) to 9 or 14 (axial) in 0,01 mm. Puneta 13 to 17 in 0,01 mm. Areas narrow. — N. R. D. 
pe Phil £ U5. 

Marine: Galapagos Islands! Tahiti! 

Var. talitensis Cu. (1881). — L. 0,04 to 0,045; B. 0,017 to 0,023 mm. Striz 13 or 14 
(marginal) to 15 or 17 (axial) in 0,01 mm. not distinctly punctate. Areas narrow. — N. R. D. 
p- 8 Pl. I f. 14. 


Marine: Adriatic! Tahiti! Sandwich Islands! 


19. N. copiosa A. 8. (1888). — V. elliptical. L. 0,1 to 0,17; B. 0,046 to 0,o9 mm. Lateral 
areas luneate, with convergent interior margins and with an elongated spot of short striz in the 
middle. Marginal strie and their puncta 7 to 10 in 0,01 mm. Axial strie of 6 to 7 puncta. — 
Atl. CXXIX f. 6. 

Marine: Mexillones Guano! 

This form might be regarded as a variety of N. Hennedyi (nearest to the var. manca). 


20. N. illustra Pant. (1892). — V. elliptical. L. 0,13; B. 0,055 mm. Lateral areas broad, 
| lunate, smooth, but with a longitudinal band of coarsely punctate striz in the middle. Marginal 
strie 14, their puncta 27 to 28 in 0,01 mm. Axial band of striee moderately broad. — Panv. HI 
Pea £00 iN. FYpsilon Cu. Part 1 Pl. LV f. 10. 

Marine: Bory, Hungary! 

This is a very distinct form, remarkable not only for the band of striz in the middle of 
the area, but by its extremely finely punctate strie. 


21. N. Sandriana Grun. (1863). — V. elliptical. L. 0,1 to 0,12; B. 0,06 to 0,o7 mm. Areas 
large, semielliptical, with dots, disposed in irregularly curved rows, and in the middle a longitu- 
dinal band of punctate strie. Marginal striae 14 to 16 and their puncta 13 to 17 in 0,01 mm. 
Axial strie of 3 to 8 puncta. — Verh. 1863 p. 153 Pl. IV f. 5. N. rimosa Grev. T. M. 8S. XIV 
p. 129 Pl. XIT f. 25 (1866). 

Marine; Adriatic (Grun.), Red Sea (Deby Coll.)! 


a 
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Var. levis Cu. — L. 0,07 to 0,11; B. 0,05 to 0,06 mm. Areas smooth. Marginal strize 10 
to 15 and their puncta 11 to 16 in.0,o1 mm. Axial striw of 3 to 5 punecta. — N. Sandriana 
Ai So Atle TM f; 10s, LXX 4; 45..0cPanenT 32281 PIX fiv82: 

Marine: North Sea (Bohuslin! Sélswig, Atl.), S:t Brieue (Atl.), Morocco! Balearic Islands! 
Cannes! Red Sea (Deby Coll.)! Madagascar (Kinker Coll)! Fossil, Hungary! 


22. N. spectabilis Gree. (1857). — V. elliptical. L. 0,07 to 0,12; B. 0,03 to 0,06 mm. 
Lateral areas broad, convergent, narrowed in the middle. Striee 6 to 14, puncta 10 to 23 in 0,01 
mm. — D. of Clyde p. 481 Pl. IX f. 10. A. S. Atl II £.120221. »Donre 7B. (Diop. 126RISIT f. 5: 
N. Hennedit Janiscu Guano p. 28 Pl. II f. 138. N. mekado Pan. IIT Pl. XXIII f. 334 (1893)? 

Marine: Greenland! North Sea! Morocco! Mediterranean Sea! Adriatic! Red Sea! Bab el 
Mandeb! Ceylon! Java! Philippines! Japan! Cape Horn (Petit), Colon (Deby Coll.)! Fossil: Au- 
gamos Guano (Jan.), Hungary (Pant.), S:ta Monica, Calif:! 

N. spectabilis is extremely variable and comprises forms connecting NV. Hennedyi and N. Lyra, 
no absolute limit existing between these three species. 

Var. maxima Cu. — V. elliptical. L. 0,15; B. 0,08 mm. Areas linear. Strive 5 in 0,01 mm. 
Puncta 7 in 0,01 mm. disposed in longitudinal rows. 

Marine: Macassar Straits (Grove Coll.)! 


Var. bullata Cu. — L. 0,11; B. 0,05 mm. Lateral areas with a row of large puncta. Strive 
10, puncta 17 in O,o1 mm. — N. bullata var, obtusa Casrr. Voy. Challenger p. 29 Pl. XXVIII f. 10. 

Marine: Singapore! 

Forma Moélleriana Jan. (1881). — YV. subhexagonal to elliptic-lanceolate. Lateral areas 


narrow, scarcely narrowed in the middle. L. 0,1 to 0,13; B. O,o5 to 0,053 mm. Striz 7, puncta 10 
in 0,01 mm. — N. bullata var. Moélleriana A. 8S. Atl. LXX f. 51, 52. 

Marine: Australia (Atl1.). 

Var. madagascarensis Cu. — V. with subcuneate ends. L. 0,125 to 0,155; B. O,o62 to O,o68 
mm. Striz and puncta 13 in 0,01 mm.; the latter forming almost straight longitudinal rows. 

Marine: Madagascar (Van Heurck Coll.)! Nossi-Bé (Tempére)! 


Var. controversa A. 8S. (1874). — L. 0.09; B. 0,035 mm. Lateral areas in the middle linear, 
dilated and then narrowed towards the margins. Striz 10, puncta 13 in 0,01 mm. — N. Hennedyt 


var. controversa A. S. Atl. III f. 5. 

Marine: Campeachy Bay (Atl). 

Var. abbreviata Cu. — V. with slightly constricted middle and broad, cuneate ends. L. 0,083; 
B. 0,03 mm. Areas short not reaching to the ends of the valve. Stria 12 (axial and terminal 
15), puncta 15 in O,o1 mm. 

Marine: Madagascar! 


Var. Rattrayi Panr. (1889). — V. elliptic-lanceolate. L. 0.0775; B. 0,032 mm. Areas as in 
var. abbreviata. Marginal strie 10, terminal 15 in 0,01 mm. finely punctate. — N. Rattrayi Pant. 


TM ip. 1525 XX ADT: 

Marine: Hungary, fossil (Pant.). 

Var. emarginata Cu. — V. elliptical. L. 0,07 to 0,11; B. 0,03 to 0,042 mm. Areas broad, 
notched in the middle. Strive 12, puncta 18 in 0,01 mm. Central nodule sometimes transversely 
dilated. — N. excavata A. S. Atl. II] f. 22—25. Janiscu Gazelle Exp. XV f. 22. 

Marine: Sierra Leone (Deby Coll.)! Japan (Atl.), Campeachy Bay (Atl.), Nottingham, 
Maryl. fossil (Rae Coll.)! 

Var. Angelorum Cu. (1881). — V. elliptical. L. 0,085 to 0,2; B. 0,047 to 0,o9 mm. Areas 
broad sinuate in the middle, attenuate towards the ends, smooth. Strive 7 to 15, puncta 14 to 
16 in 0,01 mm. Central nodule sometimes transversely dilated. — N. excavata var. Angclorum 
Cu. N. R. D. p. 8 Pl. II f. 20. N. Oswaldi Janiscn, N. excavata var. mesoleia Grun. in A. S. Atl. 
LXX f. 46 (1881). 
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Marine: California, fossil (Monterey, S:ta Monica, S:ta Maria, S:n Redondo)! Bolivia Guano! 

Intermediate forms to typical Var. excavata occur in the California earth. 

Var. hungarica Pant. (1889). — L. 0,114; B. Oo6 mm. Strive 22, puncta 20 in 0,01 mm. 
Area with a few scattered dots. — N. Oswaldi Pant. II p. 52 Pl. XXV f. 370. 

Marine: Hungary, fossil (Pant.). 

Var. excavata GreEv. (1866). — L. 0,076 to 0,14; B. 0,065 to 0,o7 mm. Areas as in var. 
Angelorum, but with numerous, scattered dots. Strivw 14 to 16; puncta 12 to 14 in 0,01 mm. — 
N. excavata Guev. T. M. 8. XIV p. 130 Pl. XII f. 15. Nav. Oswaldi Jantscu Gaz. Exp. XV f. 12. 

Marine: Red Sea (Grey.), Madagascar! S:ta Monica, Calif., fossil! Hungary, fossil! 


23. N. australica A. S. (1874). — V. elliptical. L. 0,045; B. 0,022 mm. Lateral areas 
linear, with slightly concave exterior margins, tapering towards the ends, abbreviate. Strive 11 
moor mm. Punctar — Ati. II f. 37. £ 12? 

Marine: S:t Vincent (Austr.). 

This species, unknown to the author, appears to be a small variety of N. spectabilis or a 
form of N. Lyra var. atlantica. 


24. N. genifera A. S. (1874). — V. lanceolate. L. 0,13 to 0,16; B..0,05 to 0,06 mm. La- 
teral areas narrow, constricted in the middle, slightly convergent. Marginal striz 9 and their 
puncta 9 in 0,01 mm., the latter forming longitudinal rows. Axial strive 9 in 0,01 mm. composed 
of about 3 puncta. Puncta of the strize are confluent close to the sinuses of the areas. — Atl. LI f. 6. 

Marine: Colon (Deby Coll.)! Puerto Caballo (Atl.). 


25. N. abrupta Gree. (1857). — V. elliptical. L. 0,055 to 0,085; B. 0,022 to 0,034 mm. 
Axial areas distinct, narrowed towards the central nodule and the ends. Lateral areas narrow, 
short, constricted in the middle and with convergent interior margins. Striz 10 in 0,01 mm., 
finely punctate; puncta about 23 in 0,01 mm. or indistinct. — N. Lyra var. abrupta Gree. D. of 
Wivde .p. 456, Pl LX f J4,)4.6. NV. abrupta Donk. B. D; @p.. 13 Pl. IT £..6.mA. Ss N«S. D. I 
Puisiereanl. LU £. 24) V..; He Syn. p94, Pl. Xi £74. 

Marine: Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Black Sea! Red 
Sea! Labuan! China! Fossil: Hungary (Pant.). 

N. abrupta seems to be a distinct species, not closely connected with the others, distinguished 
by its axial area and the fine punctation of the striz. 


26. N. clavata Grea. (1858). — V. elliptical, with rostrate ends. L. 0,04 to 0.09; B. 0,022 
to 0,055 mm. Lateral areas usually broad and semilanceolate with divergent ends. Marginal 
strie 10 to 14, axial strie 14 to 16, puncta 16 to 20 in 0,01 mm. — T. M.S. IV p. 46 Pl. V f. 17. 
one: Gb. Dip as Pl. I.t8. A. 8) N. SDs if, 33) Atl. LXX f. 50. JN. Wrightt O'Meara 
M. J. VIL p. 116 Pl. V f 4 (1867). WN. Hennedyi var. clavata V. H. Syn. p. 93. N. Lyra var. 
Ms: Atl; WX Xk £. 47. 

Marine: North Sea! Mediterranean Sea! Red Sea! Seychelles! Madagascar! Ceylon! Sumatra! 
Singapore! China! Japan! Samoa! Galapagos Islands! West Indies! Florida! Delaware! Connecticut! 

Var. caribea A. 8S. (1874). — Lateral areas contracted in the middle. L. 0,11; B. 0,044 
mm. Strie 1], puncta 13 in 0,01 mm. — N. caribea A. 8. N.S. D. If. 40. Atl. IL f. 17; LXX f. 48. 

Marine: North Sea (A. 8.), Jamaica (Atl.), Mediterranean Sea (Peragallo). 

Forma minor Cu. — L. 0,065; B. 0,028 mm. Striz 13 in 0,01 mm. Puneta indistinct. 

Marine: Colon (Deby Coll.). 

These varieties connect N. clavata with N. spectabilis. 

Var. exsul A. S. (1874). — V. constricted in the middle. IL. 0,044 to 0,068; B. 0,021 to 0,038 
mm. Lateral areas broad, sometimes dotted. Marginal strie 11 to 14, puncta 17 to 20 in 0,01 
mm. Axial strize 12 to 18 in 0,01 mm. — N. exsul A. S. Atl. IT f. 13. 
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Marine: Balearic Islands! Seychelles (Van Heurck Coll.)! Labuan! Galapagos Islands! Flo- 
rida! Campeachy Bank (Atl.). E 

Var. rhombica Cu. — YV. rhomboid or broadly lanceolate. L. 0,105 to 0,125; B. O,o56 to 
0,075 mm. Lateral areas broad, tapering from the middle to the ends, where they reach the 
margin. Striz 12 to 13, puncta 15 in 0,01 mm. — Part I Pl. IV f. 11. 

Marine: Morocco! Galapagos Islands. 

Forma minuta. — L. 0,055; B. 0,035 mm. Striz 19, puncta 22 in 0,01 mm., the latter 
disposed in longitudinal rows. 

Marine: Sumbava (Kinker Coll.)! Seychelles (Van Heurck Coll.)! 

Var. proxima Jan. — V. broadly lanceolate. L. 0,105 to 0,15; B. 0,056 to 0,o7 mm. La- 
teral areas narrow, subparallel, gradually tapering towards the ends, where they reach the margin. 
Striz 9 to 10 in 0,01 mm. — N. proxima A. §. Atl. LXX f. 49. Jan. Gazelle Exp. XV f. 5 to 7. 

Marine. 

This variety is nearly akin to var. rhombica, but has narrow lateral areas and connects 
N. clavata with certain forms of N. Lyra. 

Var. elongata PERraG. (1888). — V. with rounded not rostrate ends. L. 0,113 B. 0,043 mm. 
Strive 14 in 0,01 mm. — Villefr. D. p. 48 Pl. V f. 37. 

Marine: Mediterranean Sea (Perag.). 

This variety connects N. clavata with N. Hennedyt. 

Var. indica GreEv. (1862). — V. elliptical, rostrate. L. 0,1 to 0,16; B. 0,056 to 0,068 mm. 
Lateral areas broad, semilanceolate, with scattered dots. Strie 12, puncta 16 to 17 in 0,01 mm. 
— N. mdica Grev. T. M. S. 1862 p. 95 Pl. IX f. 13. Janiscu Gazelle Exp. XV f. 15, 19, 20. 
N. hibernica O'Meara M. J. VIL p. 115 Pl. V f. 1 (1867). N. Hennedyt var. granulata Leup. Fort. 
D. de Ceylon IX f. 88. 

Marine: Honduras (Grun.), Ceylon! Sumbava (Kinker Coll.)! Macassar Straits! Manilla! 
Cebu (Rae Coll.)! 


27. N. diffluens A. S. (1874). —- V. elliptical with broad rostrate and truncate ends. 
L. 0,045; B. 0,023 mm. Lateral areas linear, slightly convergent. Strize 10 in 0,01 mm., distinctly 
punctate. The axial strie form a band, broader than that of the marginal striz. Central area 
dilated towards the lateral areas. — Atl. IJ f. 15. 

Marine: Campeachy Bank (Atl.). 


28. N. samoensis Grun. (1881). — V. linear with rounded ends. L. 0,068; B. 0,012 mm. 
Lateral areas narrow, more approximate to the margin than to the median line, convergent at 
therends. Strie 10°im Ojo. mm. — Avy Se Ath TXox 41. 

Marine: Samoa (Atl.). 


29. N. distenta A. S. (1874). — V. elliptical, rostrate, with slightly convex margins, con- 
stricted in the middle. L. 0,06; B. 0,027 mm. Lateral areas narrow, constricted in the middle. 
Striz 10 in 0,01 mm. not distinctly punctate. — Atl. II f. 14. 

Marine: Campeachy Bank (Atl.). 


Seems to be a variety of some of the forms intermediate between NV. clavata and N. Lyra. 


30. N. approximata Grey. (1859). — V. lanceolate, frequently with cuneate or subrostrate 
ends, and with parallel margins. L. 0,075 to 0,15; B. 0,04 to Ojos mm. Lateral areas narrow, 
convergent at the ends. Strive 7,5 to 10; puncta 10 to 15 in 0,01 mm. 

Forma typica. Broadly linear with cuneate ends. L. 0,11; B. 0,046 mm. Striz 8, puncta 
11 in 0,01 mm. — N. approximata Grev. Edinb. N. Ph. J. X p. 28 Pl. IV f. 4. Cu. West. Ind. 
D. p. 4 Pl If. 1. N. Hennedyt var. niceensis Prrag. Villefr. D. p. 47 Pl. V f. 39 (1888). 

Marine: California guano (Grey.), Florida! West Indies! Connecticut! Ceylon! Madagascar! 
Tahiti! 
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Var. Coupert Batu. (1850). — V. slightly constricted in the middle. — Pinnul. Couperi 
Batu. Smiths Contr. I p. 39 Pl. IL f. 33. 

Marine: Florida (Bail.). 

Var. Kittoniana A. 8. (1874). — V. broadly lanceolate. LL. 0,075 to 0,153; B. 0,04 to O,o8 
mm. Strive 7,5 to 10, puncta 10 to 15 in 0,01 mm. — N. Kittoniana A. S. Atl. IT f. 10. 

Marine: Brazil (Deby Coll.)! Porto Seguro (Deby Coll.)! Colon (Deby Coll.)! Pensacola! 
Campeachy Bay! Sierra Leone (Deby Coll.)!: Red Sea! Ceylon (Leud. Fortm.), Seychelles (Van 
Heurck Coll.)! Mauritius (Deby Coll.)! 


31. N. turgidula Pant. (1893). — V. broadly elliptical with rounded ends. LL. 0,047; 
B. 0,033 mm. Lateral areas narrow, broader in the middle and convergent at the ends. Strice 
13 in 0,01 mm. coarsely punctate. — Pant. IIT Pl. XXXII f. 462. 

Marine: Hungary, fossil (Pant.). 


32. N. Lyra Ens. (1843). — V. elliptical with rounded or rostrate ends. L. 0,05 to 0,18; 
B. 0,026 to 0,06 mm. Lateral areas narrow, linear, constricted in the middle, or not, divergent at 
the ends or not. Strie 6 to 14; puncta 7 to 18 in 0,01 mm. 

Var. elliptica A. 8. (1874). — V. elliptical, with rounded to subrostrate ends, or subhexa- 
gonal. L. 0,12 to 0,18; B. 0,04 to 0,o6 mm. Lateral areas linear, convergent towards the ends. 
Sirie 6 to 7, puncta 7 to 11 m 0,01 mm. — N. 8S. D. Pl. I £ 39. “Atl. IL £°29.° V. H. Syn. X 
f. 2. Janiscu Gazelle Exp. XV f. 23. 

Marine: North Sea! Mediterranean Sea! Red Sea! Ceylon! Madagascar! Seychelles (Van 
Heurek Coll.)! Sumatra (Deby Coll.)! Philippines! Singapore! Fossil: Moravian Tegel! 

Forma bullata Norm. (1861). — L. 0,13 to 0,16; B. 0,06 to 0,07 mm. Areas with a row of 
large puncta. Striz 6, puncta 11 in 0,01 mm. — N. bullata Norm. T. M. 8. 1861 p. 8 Pl. IT f. 7. 
A. 8. Atl. III f. 8—9. 

Marine: Ceylon (Letourneur Coll.)! Macassar Straits (Grove Coll.)! Japan (Atl.), Australia 
(Norm.), Samoa (Atl.). 

Var. Ehrenbergu Cu. — V. elliptical, with rostrate ends. L. 0,05 to 0,165; B. 0,026 to 
0,054 mm. Lateral areas constricted in the middle, with divergent ends. Striz 9 to 12, puncta 
16 to 21 in 0,01’mm. — N. Lyra Ens. Am. I: 1 f. 9 a. Gree. D. of Clyde Pl. IX f. 13 6. Jan. 
ABH» Honduras- D.LII f. 7. ; Janisco) Guano Pl. I A f., 26: Donx. B. D. p: 14, Ph.IT f. 7. 
Pees At If if, 16, 25. V. H. Synjp. 93. Pl. Xf; lt... Janisen-Gazelle Mxp.X Vf. 13,, N. Gre: 
goryana Grev. M. J. V. p. 10 Pl. IL f. 7 (1857). 

Marine: North Sea! Mediterranean Sea! Red Sea! Madagascar! China! Japan! Sumatra! 
Australia! Samoa! Galapagos Islands! Honduras (Jan. Rabh.). Brazil! Florida! New York! Fossil: 
Baltchik! 

Var. dilatata A. S. (1874). — V. elliptical, rostrate. L. 0,08; B. 0,044. Lateral areas 
slightly convergent. Striz 11, puncta about 14 in 0,01 mm. — Atl. IT f. 26. 

Marine: Gulf of Mexico (Atl.). 

Var. denudata Grun. Ms. — V. elliptic-lanceolate. L. 0,1; B. 0,045 to 0,o5 mm. Lateral 
areas as in the var. Lhrenbergii, but dilated as they reach the margins of the valve. Strix 10, 
puncta 17 in 0,01 mm. 

Marine: S:ta Monica, Calif. fossil! 

Var. atlantica A. 8S. (1874). — V. elliptical, with parallel margins and cuneate ends. L. 0,06 
to 0,1; B. 0,026 to 0,032 mm. Lateral areas not reaching to the margins of the valve. Strie 9 
to 11 in 0,01 mm. Puncta very close. — N. 8. D. I f. 34. Atl. IL f 33? N. Coupert Atl. TI 
f. 12? N. Lyra dilatata perpusilla Pant. I p. 27 Pl. XVII f. 150. N. Lyra var. elliptica A. S. 
nie SD). pela l £435, 38. 

Marine: North Sea! Hungary, fossil (Pant.). 

This var. graduates into N. connectens Grun., 
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Var. subelliptica Cu. — VY. elongated, elliptical, non rostrate. L. 0,065 to 0,13; B. 0,035 to 
O.o4s mm. Lateral areas as in var. Khrenbergii. Strie 9 to 11, punecta 17 to 22 in 0,01 mm. 

Marine: Spitsbergen! Finmark! North Sea! Japan! Philippines! Fossil at Bory Hungary! 
Monterey and S:ta Monica, Calif.! Mexillones guano (Deby Coll.)! 

This variety is nothing but a non-rostrate form of the yar. Lhrenbergu and graduates into 
N. spectabilis. Such transitional forms are the fig. 9 Pl. XV in Janisch Gazelle Exp. D. N. Lyra 
var. producta Pant. III Pl. XXXII f. 466 and var. acuta f. 468, var. hungarica Pant. Pl. XXXIV 
f. 479. A specimen in Deby’s Coll. from Bory in Hungary approaches very near to N. Hennedyi 
var. fossilis Pant. IL Pl. XII f. 207. 

Var. insignis A. 8. (1874). — V. elliptical. L. 0,05 to 0,068; B. 0,027 to 0,032 mm. Lateral 
areas distant, abbreviate. Strive strongly radiate, 10 (middle) to 15 (ends), punecta 18 in 0,01 mm. 
= AGL. Wf. 27: 

Marine: Japan (Atl.), Madagascar! 

Var.? seductilis A. S. (1874). — V. elliptical with rounded ends. LL. 0,05; B. 0,015 mm. 
Areas slightly convergent. Striz 14 in 0,01 mm. — N. sed. A. S. Atl. IT f. 35, f. 36? 

Marine: Ceylon (Atl.). 


Var. acuta Pant. (1889). — V. broadly elliptical, with acute ends. L. 0,09 to 0,040 mm. 
Striz 12 in 0,01 mm. — Pant. IT p. 50. 

Marine: Hungary, fossil (Pant.). 

Var. producta Panr. (1889). — V. elongate-elliptical. L. 0,145; B. 0,057 mm. Strize 12 in 
0,o1 mm., slightly radiate. — Panr. II p. 50. 


Marine: Hungary, fossil. 

Var. recta Grey. (1859). — V. elongated, lanceolate, frequently with slightly rostrate ends. 
L. 0,135 to 0,21; B. 0,047 to 0,073 mm. Axial part not distinctly elevated towards the ends. 
Lateral areas linear, parallel, approximate to the median line. Striz 7 to 12; puncta 10 to 12 
in 0,01 mm., forming longitudinal, undulating rows. — Edinb. N. Ph. J. X p. 28 Pl IV f. 3 
(1859). A. S. Atl. IT f. 18. Peragatro Villefr. D. p. 49 Pl. IV f. 36. Janiscu Gaz. Exp. XV f. 8. 

Marine: Mediterranean Sea (Perag.), S:t Peter Hungary, fossil! Rio Janeiro (Deby Coll.)! 
Gulf of Mexico (Atl.), California guano (Grev.), Seychelles and Samoa (Van Heurck Coll.)! 


Forma fornicata A. S. (1874). -- Lanceolate. L. 0,15; B. 0,057 mm. Strize 8, puncta 9 
in 0,01 mm., crossed by an arcuate, blank lne. — Atl. II f. 9. 

Marine. 

Forma abnormis A. S. (1874). — Lanceolate. L. 0.165; B. 0,06 mm. Lateral areas mode- 


rately broad. Striz 8, puncta about 10 in 0,01 mm. Median strive much closer and more finely 
punctate. — Atl. IT f. 8. 

Marine: Zanzibar (Atl.). 

Var. subcarinata GrRun. (1874). — As var. recta, but with the axial part of the valve 
elevated. Striz 11 to 16, puncta 12 to 14 in 0.01 mm. — A. S. Atl. II f. 5. 

Marine: Ceylon! Seychelles! Java (Kinker Coll.)! Singapore! Philippines! Samoa! Tahiti! 


Var. signata A. S. (1874). — As var. recta, but with an orbicular spot on both sides of 
the central nodule, crossed in the middle by a longitudinal, fissure-like marking. L. 0,09 to 0,16; 
B. 0,035 to 0,07 mm. Striz and puncta 10 in 0,01 mm. — Atl. I] f.4. WN. Zanezibarica var. 


A. 8. Atl CXXIX f. 4. N. Zauzib. var. zebuana Castr. Voy. Challenger p. 31 Pl. XXVIII f. 8. 
Marine: Gulf of Mexico (Atl.), Elephanta Island (Atl.), Hongkong (Rae Coll.)! Cebu! 


Var. zanzibarica Grey. (1866). — As. var. recta, but with an orbicular spot on both sides 
of the central nodule, inside which the puncta form a star of radiate lines. L. 0,2 to 0,24; 
B. 0,06 to 0,07 mm. Strize and puncta 8 to 9 in 0,01 mm. — UN. zanz. Grev. T. M. S. 1866 


P1292 Be to 24 ACS Aol alia: 


Marine: Zanzibar! Seychelles! Madagascar! Sumatra! 
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Var. Robertsoniana Gruy. (1863). — V. lanceolate. Margins usually with three to four 
slight undulations. L. 0,1 to 0,15; B. 0,058 to 0,o65 mm. Lateral areas linear, parallel, approxi- 
mate. Striz 7 to 8, puncta 7 to 9 in 0,01 mm. — N Rob. Grey. T. Bot. Soc. Edinb. Vol. VIII 


peeeoowPl eI £9). Av S. Atl, IL ff. 

Marine: Ceylon! Singapore! Manilla! New Caledonia! Samoa! 

Forma bullata Cu. — L. 0,165; B. 0,07 mm. Striz 6, puncta 6 to 7 in 0,01 mm. Lateral 
areas with a row of large puncta. 

Marine: Hongkong (Deby Coll.)! 


33. N. Durandii Kitton (1888). — V. lanceolate with elevated axial part. L. 0,32; B. 0,1 
mm. Lateral areas approximate, parallel, narrow. Striz 10 in 0,01 mm., very slightly radiate, 
eomposed of elongated puncta, forming longitudinal straight rows, 4 in 0,01 mm. Axial striz 10 
in 0.01 mm., composed of 2 to 3 puncta. — A. S. Atl. CXXIX f. 1. 

Marine: Singapore! Java (Deby Coll.)! 

Var. imtermedia A. S. (1888). — V. elliptical-lanceolate. LL. 0,16; B. 0,063 mm. Lateral 
areas with a row of large puncta. — Atl. CXXIX f. 3. 

Marine: Singapore. 

Var. rhomboides Castrac. (1886). — V. with triundulate margins. L. 0,19 to 0,23; B. 0,06 
to 0,076 mm. Lateral areas with a row of large puncta. Striz 8 in 0,01 mm. — N. bullata var. 
rhomb. Castrac. Voyage Challenger p. 30 Pl. XXX f. 17. N. Durandii var. rhomb. A. S. Atl. 
OXXIX f. 2. 

Marine: Hongkong! Cebu (Rae Coll.)! Singapore (Atl.). 


34. N. Reichardtii Gruy. (1879). — V. elliptical. L. 0,022 to 0,029; B. 0,0115 to 0,02 mm. 
Lateral areas linear, convergent towards the ends, in the middle united by the stauroid trans- 
versely dilated central nodule. Striz 13 to 17 in 0,01 mm., very finely or indistinctly punctate. 
On the part enclosed by the lateral areas are no, or indistinct, strie. -—- Cu. M. D. 208 to 210. A. 
Seat iLek £ 23 to 29. V. H.. Syn..Pl. X'Ro9: 

Marine: Norway, Grip! Adriatic! 

Var. Tschutchschorwm Cu. (1883). — L. 0,1; B. 0,0065 mm. Strie 13 in 0.01 mm. — 
N. Tsch. Vega p. 472 Pl. XXXVII f. 48. 

Marine: Cape Deschneff! 


35. N. pygmea Kiirz (1849). — V. hyaline elliptical. L. 0,028 to 0,045; B. 0,016 to O,o24 
mm. Lateral areas convergent and constricted in the middle. Striz fine, about 26 in 0,01 mm. — 
Teenie West. Dit pol Donk. B. Dip. 10: Pl. If. 10. A. S.N. 8S. D. Df 42: 
Atl. LXX f. 7. V.H. Syn: p. 94 PL X f.7. WN. minutula W. Sm. B. D. I p. 48 XXXI f. 274 (1858). 

Brackish water: Spitsbergen! Finmark! Sea of Kara! North Siberian Sea! Baltic! North 
Sea! Magdeburg (Atl.), Argentina! Galapagos Islands! 


36. N. forecipata Grey. (1859). — V. elliptical with rounded ends. L. 0,04 to 0,08; B. 0,02 
to 0,026 mm. Median line with incrassate median pores. Lateral areas narrow, constricted in the 
middle, with convergent ends. Striz 13 in 0,01 mm., finely punctate. — M. J. VII p. 83 Pl. VI 
Pe pulawowns Je. Disp l2en Pl UL fd Ay SN. Sin Dail ft) 45, LL f...16, 18. Atl LX f. 17. 
Me) Ha Syn... 94Pl..X.f,, 3; 

Marine: Greenland! North Sea! Mediterranean Sea! Black Sea! Red Sea! Cape of Good 
Hope! Nicobar Islands! Philippines! California! Galapagos Islands! Florida! Fossil, Hungary (Pant.). 

Var. punctata Cu. — L. 0,06; B. 0,025 to 0os mm. Striz 10 in 0,01 mm. punctate, puncta 
10 to 16 in 0,01 mm. 

Marine: Morocco! Seychelles (Van Heurck Coll.)! Manilla (Deby Coll.)! 
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Var. versicolor Grun. (1874). — Lateral areas broader, not constricted in the middle. Strice 
10 in 0,01 mm. punctate, puncta 17 to 20 in 0,01 mm. — N. versicolor Grun. A. S. N.S. D. I 
f. 17, Atl. DXX £18 to'22. V. WH. Syn- Pl. X f2'6: WN. fovignensis’ Grin. in’ Ci) Me Ds N:0 209 
(1879). N. seductis var. Peraa. Villefr. D. p. 49 Pl. II f. 20. 

Marine: North Sea! Mediterranean Sea! Adriatic! Sumatra! 


Var. nummularia GREY. (1859). — V. nearly orbicular. LL. 0,023 to 0,045; B. 0,017 to 0,038 
mm. Strive 10 in O0,o1 mm. finely punctate, puncta about 18 in 0,01 mm. — N. numm. GReEv. 


Edinb. N. Ph. J. X p. 29 Pl. IV f. 6. XN. foreip. var. nummularoides Grun. A. 8. Atl. LXX f. 30, 
31, 39, 40 (1881). 

Marine: Adriatic (Atl.), Bab el Mandeb! Madagascar! Cape of Good Hope (Atl.), Java! 
California guano (Grey.), Florida! 

Var. suborbicularts Grun. (1880). — As var. nummularia, but with closer striz, 13 to 14 
in 0,01 mm. L. 0,018 to 0,036; B. 0,012 to 0,024 mm. — V. H. Syn. Pl. X f. 5. 

Marine: Spitsbergen! North Sea! Balearic Islands! Seychelles! Zulu Sea (Deby Coll.)! Gala- 
pagos Islands! 

Var. densestriata A. S. (1881). — Eliptical. L. 0,03 to 0,06; B. 0,012 to 0,018 mm. Strie 
15 to 22 in 0,01 mm. — Atl. LXX f. 12 to 16. N.- fore. var. minor A..SV Atl? UXX £32: ALS. 
NYS Dit. 44: 

Marine: North Sea! Corsica! Cape of Good Hope! Java! Japan! Campeachy Bank (Atl.). 

This variety connects N. forcipata and N. pygmea, so that the latter might be regarded as 
a variety of N. forcipata. 


Var. balnearis Grun. (1880). — V. linear-elliptical. L. 0,037; B. 0,01 mm. Lateral areas 
not constricted in the middle, and forming by their junction a broad stauros. Striz 18 in 0,01 
mm. — N. pygm. var. balnearis Grun. in V. H. Syn. X f. 8. 


Slightly brackish water: Sweden, Ronneby, fossil! 


Additional. 


N. seriosa Pant. (III Pl. XXXII f. 464). — Elliptical, rostrate-acuminate. LL. 0,047; B. 0,033 
mm. Lateral areas moderately broad, with scattered linear markings, very slightly constricted in 
the middle and convergent at the ends. Striz 12 in 0,01 mm. distinctly punctate. 

Marine: Hungary, fossil (Pant.). 


Naviculee Leevistriate Cn. 


Valve in outline more or less lanceolate. Axial area linear, abruptly dilated around the 
central nodule to an orbicular space, or transverse fascia, or uniting with the central area in a 
more or less broad, lanceolate space. Strize usually coarse, radiate, not distinctly punctate or 
lineate, not crossed by longitudinal lines or furrows. ‘Terminal fissures of the median line usually 
small and indistinct. Connecting zone not complex. 

This section is remarkable for its apparently smooth striz, and might on that account have 
been placed in the genus Pinnularia. But most of the species bear a closer relationship to the 
true Navicule than to the Pinnulariz, and, besides, it is possible that the striae may be only 
apparently smooth. Nav. palpebralis, which I place in the section, is usually described and figured 
as having distinctly punctate striw, but I have never been able to detect any punctate character 
in its strie. It does however contain several forms (as for instance Nav. bituwminosa) which are 
closely related to species of Pinnularia, belonging to the section divergentes of that genus. On 
the other hand several species shew a close affinity to those of the section Hntoleie of Navicula. 
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Thus, it appears that the forms of the levistriatee are intermediate between the Pinnularize and 
the true Naviculee. 

The species of this group are usually inhabitants of brackish water and wstuaries, but 
there are also purely marine forms among them. 


Artificial key. 
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B. 0,0145 mm. Central pores of the median line somewhat approximate. Axial area narrow, linear. 
Central area a broad suborbicular fascia, almost reaching the margin. Striz 10 in 0,01 mm., 
divergent in the middle, convergent at the ends. — Pant. II p. 42 Pl. VII f. 137. 

Brackish water: Hungary fossil! 


Var. latecapitata Pant. (1889). — V. aaa with broad, rostrate ends. L. 0,064; B. 0,0135 
mim. Iotricee, 6.5) 50 9 1m. 0,07 mm.— Pant. II I, ic. £., 133. 

Brackish water: Gyéngyés Pata, aca ‘fossil (Pant.). 

Var. robusta Pant. (1889). — V. with capitate-rostrate ends. L. 0,085; B. 0,o1s mm. Cen- 


tral area lanceolate. Strie 10 to 11 in 0,01 mm. — Pant. II Pl. XI f. 202. 

Brackish water: Erdébenye, Hungary, fossil (Pant.). 

Var. signata Pant. (1889). — V. linear-lanceolate, with obtuse ends. L. 0,068; B. 0,018 mm. 
Central area a transverse fascia reaching nearly to the margin. Strive 11 to 12,5 in 0,01 mm. — 
Pant. IL p,43., NV. bit. v. valida Pl. V f. 89. 

Brackish water: Gyéngyés Pata, Hungary, fossil (Pant.). 


Var. staurophora Pant. (1889) — V. lanceolate. L. 0,054 to 0,075; B. 0,013 to 0,015 mm. 
Central area a broad fascia, reaching to the margin. Strive 10 to 11 in 0,01 mm. — Panr. IT 


BbWViaf:; 82, 88. 
Brackish water: Hungary fossil (Pant.). 
Var.? cincta Pant. (1889). —- V. lanceolate, with obtuse ends. L. 0,075; B. 0,016 mm. 
Area lanceolate, very wide. Strive 12,5 in 0,01 mm. — Nav. cincta Pant. Il p. 44 Pl. XI f. 196. 
Brackish water: Hungary, fossil (Pant.). 
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Nav. bituminosa is a variable species, which is closely akin to Pinnularia, section divergentes. 
On the other hand some of its varieties seem to be akin to varieties of Nav. Yarrensis. The areas 
are subject to great variation, and there are gradual passages from forms with a perfect trans- 
verse fascia, to forms with the central and axial areas uniting in a lanceolate space. As the 
most extreme form of this kind I regard Nav. cincta Pant,, which | know only by the figure in 
PantocsEK’s work. PanrocsEK considers it as a distinct species, and if so another name is neces- 
sary, as the name cincta has been used for another, well known species. 


2. N. Chyzereii Pant. (1889). — V. elliptic-lanceolate, with obtuse extremities. L. 0,066; 
B. 0,019 mm. Axial area distinct, linear, abruptly dilated to an orbicular central area. Strice 8 
to 10 in 0,o1 mm. divergent in the middle, convergent at the ends. — Panr. II p. 43 Pl. V f. 96. 


Brackish water: Hungary, fossil! 


3. N. discernenda Panr. (1889). — V. linear-elliptical, with subeuneate ends. L. 0,037 to 
0,05; B. 0,012 to 0,013 mm. Axial area very narrow; central area large, orbicular. Stria 12 to 
14 in 0,01 mm. divergent in the middle, convergent at the ends. — Pant. II p. 45 Pl. XXII f. 335. 


Brackish water: Hungary, fossil! 
N. discernenda is closely akin to N. Chyzereiw and scarcely more than a small variety with 
somewhat closer striz. 


4. N. grata Pan. (1889). — V. narrow, elliptic-lanceolate. L. 0,084; B. 0,015 mm. Median 
pores distant. Axial area narrow linear, strongly dilated in the middle. Strie 11 in 0,01 mm., 
divergent in the middle, convergent at the ends, their terminations angularly bent. — Panr. II 
p: 46 PI. TL. £2. 

Brackish water: Hungary, fossil (Pant.). 


5. N. elegans W. Sm. (1853). — V. lanceolate, with acute ends. L. 0,1; B. 0,027 mm. 
Median line with distant central pores and semicircular terminal fissures. Axial area very narrow; 
central area large, orbicular. Strive 9 in 0,o1 mm., strongly divergent in the middle, convergent 
at the ends. — Br. D. 1 p. 49 Pl. XVI £, 137. Donk. Br. D. p. 23 Pl ly oc. 1: 

Marine to brackish: England! Bohuslan! 

Var. cuspidata Ci. — V. rostrate. L. 0,08; B. O,o2 mm. Strize closer, about 12 in 0,01 mm. 

Brackish water: Atlantic coast of North America! 


6. N. lauta Grun. (1888). — V. linear-elliptical, with subcuneate ends. L. 0,095; B. 0,028 
mm. Axial area lanceolate, dilated in the middle. Median line with the terminal fissures in 
contrary directions (Grun.). Strie 13 (9 to 10 Grun.) in 0,01 mm. divergent in the middle, con- 
vergent at the ends, in the middle alternately longer and shorter. — V. H. Types 542 Bot. 
Centralbl. XXTIT p. 324. Icon. n. Part. I Pl. I f. 30. 

Brackish water: South Yarra, Australia! 


7. N. megastauros Cri. (1883). — V. elliptic-lanceolate, with subacute ends. L. 0,02; 
B. 0,008 mm. Axial area indistinct; central large, transverse, dilated to a stauros, reaching nearly 
to the margin. Striz 16 in 0,01 mm., strongly divergent in the middle, transverse at the ends. 
-—- Vega p. 464 Pl. XXXV f. 19. 

Marine: Cape Deschneff! 

Stauroneis delicatula Leup. Fortm. (Ceyl. p. 36 Pl. Ill f. 34, 1879) is twice as large as 
N. megastauros and seems to be akin to it. I have not seen this species. 


8. N. halionata Panr. (1886). — V. lanceolate, gradually tapering from the middle to the 
obtuse ends. L. 0,12 to 0,22; B. 0,03 to 0,048 mm. Area broad, lanceolate. Strive 8 to 9 in 0,01 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 27. wo 3. 69 


mm. divergent in the middle, convergent at the ends; a few shorter strimw are occasionally inter- 
calated among the median. — Pant. I p. 25 Pl. XI f. 94. IT Pl. I f. 12. 

Marine, brackish: Hungary fossil! Atlantic City, N. Jers. U. 8S. Amer. foss. (Deby Coll.)! 

Var. robusta Panr. (1889). — L. 0,117; B. 0,036 mm. Striz 10 to 12,5 in 0,01 mm. 
Nav. robusta Pant. Il p. 53 Pl. IX f. 159. 

Brackish water: Hungary, foss. (Pant.). 

Var. directa Pant. (1889). — V. linear, with cuneate ends. L. 0.11; B. 0.024 mm. Striee 
10 in 0,01 mm. — Pant. II p. 46 Pl. XII f. 211. 

Brackish water: Hungary, fossil (Pant.). 

Var. minor Pant. (1889). — V. elliptic-lanceolate. L. 0,09; B. O,o25 mm. Strive 10 in 0,01 
mm. — Panr. II p. 46 Pl. XXVI f. 381. 

Marine: Hungary, fossil (Pant.). 

Nav. halionata is a beautiful species, akin to N. Yarrensis and N. palpebralis, but much 
larger. Between N. halionata and N. robusta | am unable to find any difference of importance. 


9. N. Raeana Caster. (1886). — V. lanceolate sigmoid, twisted. L. 0,09 to 0,15; B. 0,035 
to Ojos mm. Area narrow, somewhat dilated in the middle. Strize smooth, 4,5 to 5 in 0,01 mm. 
— Pinn. Raeana Castr. D. Challenger p. 25 Pl. XV f. 3. Nav. contorta Kirron Ms. 

Brackish water: Ceylon! Singapore! Java! Sumatra! Labuan! Hongkong! 

This remarkable form is nearly akin to N. Yarrensis, of which it is perhaps a contorted 
variety. 


10. N. Yarrensis Grun. (1876). — V. lanceolate, to narrow elliptical, with obtuse ends. 
L. 0,06 to 0,20; B. 0,02 to O,o38 mm. Median line with small terminal fissures. Area linear to 
lanceolate, more or less broad. Strie 4 to 4,5 in 0,01 mm., divergent in the middle slightly con- 
vergent towards the ends, where they are a little closer. — A. 8. Atl. XLVI f. 1 to 6. Panr. I 
eet 20r EE Pl, X £, 178; MEE £. 249, XVI £ 274. 

Brackish water: Kiel (Atl.), Hungary, fossil! S. Africa! Madagascar! Singapore! Ceylon! 
Java! Japan! Australia! Florida! Atlantic City N. Jers. U. S. Amer. fossil (i. 0,16; B. 0,03. 
Striz 6 in 0,01 mm.). Cameroon! 

Var. americana Ci. — L. 0,09; B. O,o18. Strie 7 to 8 in 0,01 mm. Area narrow. 

Brackish water: Atlantic coast of U. S. Quincey Mass.! Cape May! Connecticut! 

Var. bituminosa Pant. (1889). — V. elliptic-lanceolate. L. 0,056 to 0,075; B. 0,016 to O,o1ss 


mm. Area lanceolate, wide. Strive 5 to 8 in 0,01 mm. — Panr. IL p. 55 PL IV f. 74. 
Brackish water: Gyéngyés Pata ete., Hungary (Pant.). 
Var. gracilior Pant. (1889). — V. lanceolate. L. 0,062; B. 0,016 mm. Area wide. Striz 


6 in 0,01 mm. — Pant. II p. 55 Pl. XXI f. 323. 

Marine: Bory Dept. Hungary (Pant.). 

Var. valida Pant. (1889). — V. broad, lanceolate. L. 0,057; B. 0,02 mm. Area wide, lanceo- 
late. Striz 7 to 8,5 in 0,01 mm. — Panr. II p. 55 Pl. XII f. 212. 

Brackish water: Szurdok-Piispéki Dept. Hungary (Pant.). 


Var. De Wittiana Katyn & Scuutrz. — V. broadly linear with protracted ends. L. 0,11; 
B. 0,o3 mm. Area narrow, lanceolate. Striz 5 in 0,01 mm. — Nav. De Wittiana KAIn & ScHULTZ 


Tor. Bot. Club Aug. 1889 Vol. XVI N:o 8 p. 209 Pl. XCIII f. 5. 

Marine: Atlantic City, N. Jers. foss. (Deby Coll.)! 

Var.? aradina Pant. (1893). — V. lanceolate. IL. 0,06; B. 0,o2 mm. Area broad, lanceolate. 
Strie 5 to 6 in 0,01 mm. — Nav. aradina Panv. IIT Pl. XXX f. 484. 

Marine?: Kayvna-Bremia, Hungary, fossil (Pant.). : 

Var.? Phalangiwm Pant. (1893). — Linear, with cuneate ends. L. 0,06; B. 0,017 mm. 
Area narrow-lanceolate. Strize 6 in 0,01 mm. — Nav. phalangium Pant. U1 Pl. XXX f. 482. 

Marine?: Kavna-Bremia, Hungary, fossil (Pant.). 
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Var. Simbirskiana Pant. (1889). — V. lanceolate with protracted ends. L. 0,048; B. O,015 
mm. Area lanceolate. Striz 8 in 0,01_mm. — Nav. Simbirskiana Pant. I p. 53 Pl. XII f. 216. 

Marine: Russia, Ananino, foss. (Pant.). 

Var. hevesensis Pan. (1889). — V. slightly constricted in the middle, with subcuneate ends. 
L. 0,072; B. 0,015 mm. Area wide, linear. Strize 6,5 in V,o1 mm. — Nav. hevesensis Pant. IL 


Ds Ad Jel ALY ft o.6i. 
Brackish water: Hungary, foss. (Pant.). 


11. N. Kochii Pant. (1889). — V. elliptical, with broad, rounded ends. L. 0,017 to O,o14 
mm. Median line with approximate central pores, and small curved terminal fissures. Area narrow, 
linear-lanceolate, widened in the middle. Strive slightly radiate in the middle, 8 (8 to 12 Pant.) 
in 0,01 mm., convergent at the ends. — Pant. II p. 49 Pl. IV f. 72. 

Brackish water: Hungary, foss. (Pant.). 


12. N. Areschougiana Grun. (1860). —- V. narrow, linear, triundulate, with subrostrate, 
obtuse ends. L. 0,1; B. O,oo8 mm. Area linear. Strive 10 in O,o1 mm. — Grun. Verh. 1860 
prog h cPL, TE £:523. 

Marine: Sweden, Bohuslan (Grun.). 

This species is entirely unknown to me, having never seen in the numerous gatherings from 
west-coast of Sweden. which I have examined, anything similar to the fig. of Grunow. I have 
provisionally placed this form near to Nav. palpebralis, among the varieties of which is a triundu- 
late form, viz. var. Botteriana. 


13. N. Vahliana Grun. (1874). — V. lanceolate, with subrostrate, obtuse ends. L. 0,043 
B. 0,011 mm. Area narrow lanceolate. Striz 13 in 0,01 mm., divergent and alternately longer 
and shorter in the middle, transverse at the ends. — A. 8. N. 8S. D. Pl. Il f. 21. 

Marine: North Sea (A. 8.). 

This speciee is unknown to me, perhaps a variety of N. palpebralis. 


14. N. palpebralis Brép. (1853). — V. elliptic-lanceolate, with acute ends. L. 0,038 to 
0,08; B. O,o13 to O,o16 mm. Area broad, lanceolate. Strive 10 in 0,01 mm., radiate throughout, 
not distinctly punctate. — Bris. in W. Sm. B. D. I p. 50 Pl. XXXI f. 273. Grun. Verh. 1860 
p. 536: Pl. IIL) £:/27. ; Donx..B..D.,p. 25¢P), 1V 4. 8.) V Symp 96: aes Xone 9: 

Marine, usually litoral: Davis Strait! North Sea (coast of England, Norway and Bel- 
gium)! Atlantic (Morocco)! Mediterranean (Balearic Islands! Adriatic Grun.), Galapagos Islands! 
Connecticut! 

Var. Barclayana Gree. (1857). — V. broad, linear with acuminate-apiculate ends. L. 0,041 
to O,oa3 (0,1 to 0,11 according to Greg.); B. 0,02 (0,026 to 0,03 according to Greg.) mm. Strie 
11 to 12 in 0,01 mm. — Nav. Barcl. Grue. D. of Cl. p. 480 Pl. IX f. 9. Nav. palp. var. Barkl. 
V. H. Syn. p: 97 Pl. Xk, 12: 

Marine: North Sea (Scotland, Greg., Belgium, V. H.), Mediterr. (Balearic Islands, Adriatic)! 

Var. angulosa GREG. (1856). — V. as the type. L. 0,06 to 0,11; B. 0,014 to 0,021 mm. 
Area lanceolate, angular in the middle. — Nav. angulosa Gree. T. M. 8. IV p. 42 Pl. V f. 8. 
Donx. B. D. p. 26 Pl. IV f. 4.. A. S. N.S. D. IL f.. 19. Nav. palp. var: angulosa V.. Hi: Syn; 
Pl. Xi, LO: 

Marine: North Sea (Sweden! Belgium V. H.), Mediterranean (Naples)! 

Var. semiplena Gree. (1859). — V. narrow, elliptic-lanceolate, with subacute ends. L. 0,06 
to 0,075; B. O,o13 to Ojo15 mm. Area narrow, lanceolate. — Pinn. semipl. Grea. M. J. VII p. 84 
Pl. VI f. 12. Nav. angulosa var. 8 Gree. T. M. 8. IV p. 42 PL V f. &*. Nav. semapl. Donk. B. 
D. p. 26 PLY £. 5: Navspresecte AiS.N.S,.D. py 90 Bb LL £207 

Marine: Spitsbergen! Finmark! Scotland (Grev.), Morocco! Fossil, Baldjik! 
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Var. obtusa V. H. (1885). — V. lanceolate, with subrostrate, obtuse ends. LL. 0,05; B. 0,017 
mm. Area lanceolate. — Syn. p. 97 Pl. XI f. 8. 
Marine: Belgium (V. H.). 


Var. minor GRuN. (1880). — V. elliptic-lanceolate, with acute ends. Li. 0,035 to 0,043; 
B. 0,011 to 0,012 mm. Area lanceolate. Striz 10 to 11 in 0,01 mm. — A. D. p20 Phrlef. 23 


V. H.S. p. 97 Pl. XI f. 11. Nav. minor Grea. D. of Cl. p. 477 Pl. IX f. 1 (1857)? 

Marine: Finmark! Belgium (V. H.). 

Var. Botterianu Grun. (1860). — V. broad, lanceolate, with slightly triundulate margin. 
L. 0,07 to 0,08; B. 0,02 to 0,023 mm. Area large, lanceolate. Strive 8 in 0,01 mm. (finely punctate, 
Grun.). — Nav. Bott. Grun. Verh. 1860 p. 535 Pl. IIT f. 20. Nav. Esoculus Scuum. P. D. p. 189 
Pl) 1X £153? 

Marine: Adriatic (Grun.). ‘ 

Forma minor Gruxn. — V. with rostrate ends and triundulate margins. L. 0,04; B. O,o136 
mnie strive 12) in Ojoy mim, — 1. eff. 10: 

Marine: Adriatic (Grun.). 


15. N. solida Cx. (1880). — V. elliptic-lanceolate, with subacute ends. IL. 0,058; B. 0,024 
mm. Area rhombic-lanceolate. Striz 10 in 0,01 mm., the median alternately longer and shorter. 
ea Be pres) Pl. Tf 24. 

Marine: Finmark! 


16. N. marginulata Cr. (1881). — V. rhomboid. I. 0,042; B. 0,012 mm Area very large. 
Striz 17 in 0,01 mm. — N. R. D. p. 11 Pl. III f. 29. 
Marine: Pensacola, Florida! 


Pinnularia Ens. (1843). 


Valve more or less elongated, usually linear, with rounded, obtuse, sometimes capitate, ends. 
Median line straight or flexuose. Terminal fissures generally large and distinct. Structure: appa- 
rently more or less smooth, transverse striz, usually radiate or divergent in the middle, convergent 
at the ends. Connecting zone not complex. — The chromatophores form two plates, closely following 
the interior surface of the connecting zone. At the division of the cell they migrate from the 
zone to the interior surface of the valves, and are then split up along the longitudinal axis of the 
valve by fissures, simultaneously in the middle and at the ends (Prrrznr, Bau und Entw. p. 51). 
— On conjugating, two parallel cells form two small egg-shaped auxospores, one above the other. 
The auxospores are later on developed into cylindrical transversely annulated bodies, bearing at 
their ends hemispherical caps (Pritzer, Bau und Entw. p. 67). 

The following description of the structure of the valve is principally an abridged account 
of the researches of PrivzER (Bau und Entw. p. 30), Fiéeen (J. R. M. 8. ser. 2 IV p. 505) and 
especially Orro Mitier (Ber. d. D. Bot. Ges. VII p. 169, 1889). 

The valve forms a more or less convex shell, and its median part a more or less narrow, 
structureless area (the axial area) usually dilated in the middle to an irregularly rounded space, 
or to a transverse fascia (the central area) and at the ends to a smaller space (the terminal area 
or nodule). The axial area is bordered by striz, in most cases radiate in the middle and con- 
vergent at the ends. In the middle of the central area is the central nodule, and, connecting the 
central and terminal nodules, the median line. 

The strizw are thinner parts of the valve and according to Prirzer furrows on the outside, 
according to FtLé@nn and Miuuer channels on the inside, of the valve, closed, except in the middle, 
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where is a large foramen. The foramina form in the large rspecies, a more or less distinct or 
broad longitudinal band across the strive. 

The central nodule consists of a conical silicious mass, projecting in the inside of the cell, 
usually excentric, so that one margin of its base (the median margin) coincides with the axis of 
the valve. Between the nodules of both valves, in the interior of the cell, is the median plasma- 
mass, containing in its middle the nucleus. According to Orro Mitier the central nodule has, on 
the top of the cone or its median side, an open shallow furrow, in both ends of which is a pore, 
by which the plasma communicates with a system of closed channels in the central nodule and, 
by means of similar channels in the median line, with open fissures in the parts of the median 
line which are between the centre and the ends. From these pores pass vertically, through the 
solid mass of the nodule, two channels (the channels of the central nodule) which terminate on the 
exterior of the valve as two bulb-shaped pores (the median pores). The channels of the central 
nodule each give rise to two parallel, closed, channels, one above the other (the exterior and im- 
terior channels). 

Two similar channels also open into the terminal nodules. The exterior of these channels 
is at its end bent towards that side of the valve, on which the central nodule is situated, and 
terminates in an oblique, sometimes spirally twisted, fissure (the terminal fisswre), which bends 
round the terminal nodule. The terminal fissures are in most cases turned to the same side, but 
in some few cases in contrary directions. Their shape is somewhat different in different groups, 
sometimes curyed and comma-like, sometimes straight, giving to the ends of the median line a 
bayonet-lke shape. 

On the lower side of the curved end, or opening of the exterior channel, opposite to the 
terminal fissure, is a triangular fissure (the funnel) which passes obliquely throngh the terminal 
nodule, and opens with its pore-like apex into the plasma-mass at the ends of the cell. The 
median part of the funnel communicates with the interior channel of the terminal nodule. 


The exterior and interior channels from the central to the terminal nodules are connected 
by a fissure of more or less complicated structure. In many cases this fissure forms a filiform line 
and seems then to be simply a vertical fissure. In other cases it is broad, and lies in an oblique 
position. In some of the larger species the fissure is of a more complex nature, being formed by 
the junction of short knife-like laminie projecting from both halves of the valve. From the 
half of the valve, on which the central nodule is situated project three, in some cases two, such 
lamin, alternating with two (or one) laminz from the other half of the valve. In some of the 
larger species the anterior lamin on the half of the valve which contains the central nodule 
cover the lamine on the other half of the valve on two portions of the median line, thus giving 
rise to a biundulated median line. 


The genus Pinnularia comprises a great number of forms, both marine and fresh-water, the 
latter being very predominant, forming an important and very characteristic part of the fresh- 
water diatomaceous flora, both recent and fossil. The marine forms are not all closely connected. 
One group among them is characterized by the peculiar form. of the large terminal fissures, pro- 
jecting from the ends of the median line at an angle of about 90°. To this group belong P. Tre- 
velyana, P. rectangulata, P. groenlandica, and in a less degree P. cruciformis. The latter seems to 
be connected with P. quadratarea, having indistinct terminal fissures. Smaller marine forms bear 
a great resemblance to the smallest fresh-water Pinnulariz of the group Parallelistriate. Among 
the marine forms are a few more or less panduriform, which appear in several respects to be 
akin to panduriform species of the genus Caloneis. 

The fresh-water forms pass into one another to a great extent, so that the definition of good 
or distinct species or groups is a matter of the greatest difficulty or almost impossible. Still, 1 
think some groups of forms may be distinguished, although closely connected with each other. 
Such groups are the following: 
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I. Parallelistriate, which comprises forms generally small, often with capitate or rostrate 
ends, and with close, parallel or slightly radiate stria. The axial area is indistinct or very 
narrow. 

Several of these forms resemble small fresh-water species of Caloneis, and it may be in 
some cases questionable whether they should be classed with Pinnularia, or with the forms 
of the Caloneis Silicula-type. The only distinction is the absence of the longitudinal line which 
crosses the striz of the Caloneis-forms, and which is indeed often seen in these only with great 
difficulty. 

Il. Capitate. Small forms, with capitate or rostrate ends, radiate strive, and narrow or 
indistinct axial area. 

IT. Divergentes. Smaller or larger, linear, sublanceolate, or subelliptical forms, with 
rounded ends and strongly radiate strive. The axial area, in some species narrow, is in others 
moderately broad. From the smallest species of this group, P. Brébissonii, to the large P. epis- 
copalis is a continual series of forms, while on the other side P. Brébissonii is closely connected 
with P. microstauron of the Capitate. Small forms of P. Brébissonii seem also to graduate into 
the group of 

IV. Distantes, comprising lanceolate to elliptical, or elliptic-linear forms, remarkable for 
their distant strive. 

V. Tabellariee, comprising forms generally linear, narrow, often gibbous in the middle 
and at the ends. The striz are usually strongly radiate in the middle, and convergent at the 
ends. The terminal fissures are more or less bayonet-shaped. The area is distinct but moderately 
narrow. This group is closely connected with the divergentes, P. Legumen being an intermediate 
form. On the other hand it is also closely allied with the next. 

VI. Brevistriate, comprising linear forms, with very broad axial area and parallel striz. 
In P. hemiptera this group touches the following. 

VU. Majores, usually large, linear, and slender forms with parallel or radiate strie, 
narrow area, oblique median line and comma-like, terminal fissures. 

VIL. Complexe, linear, usually Jarge forms, remarkable for their complex median line. 

Several forms belonging to Pinnularia have some apparent resemblance to those belonging 
to Caloneis, but it is questionable whether they are really connected. The longitudinal struc- 
tureless depression of P. Trevelyana and P. groenlandica seem to point to an affinity with some 
species of Caloneis, which also have smooth striz, but the terminal fissures of the above named 
species of Pinnularia are too peculiar to allow of their union. 

Among the Navicule are some forms, which, on account of their smooth striz might be 
placed in Pinnularia, especially Navicula Yarrensis, typical specimens of which have some likeness 
to P. alpina; but there is, I believe, no true relation between these forms, the terminal fissures 
of P. alpina being spirally twisted and large, those of Nav. Yarrensis being indistinct. 

Among the many fossil forms, recently discovered in Hungary and described by Dr. Pan- 
TOCSEK, are several closely connected with N. Yarrensis and with N. elegans. These forms are 
‘also allied to the group of Nav. palpebralis. All these seem to be related to the group of Nav. 
lineolate, for which reason I consider it more natural to class Nav. Yarrensis and its allied forms 
in Navieula than in Pinnularia. The small species Nav. hangarica and Nav. costulata with 
coarse, apparently smooth, strive seem naturally to belong to the same group as Nav. Yarrensis, 
although it may not be denied that they are also akin to some forms of the Lineolate, for in- 
stance Nav. cincta. 
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~I, Gracillime. 


Artificial key. 


I Ends rounded «10.0.1 Te are gee gy tego og ne Ce aT ee 
“| — capitate or rostrate . ba) Sb PTO i GS iit ST OO eB pers 
9 Lj Stria mot-interrupted V08N: 0 eis Sl. CU TTS (Sir ee sublinaarica Grune: 
“\) =. dnterrupted so 46 4m 5s) 5 oe eee 
3 | Strive almost parallel  glhasies ae ae oa P. leptosoma Grun. ') 
j — in the middle slightly radiate ................. PRP, molaris Grun. 
4 jHnds capitate... 2... 1. eee eee ee ee ww. 1 OP undulata Gree. 
"7S rostrate 2 GTS; AN CSRS NO, EAB Ee Poaceae cee: 
1. P. gracillima Gree. (1856). — \V. linear, triundulate, with rostrate to subcapitate ends. 


L. 0,026 to 0,03; B. 0,005 mm. Areas indistinct. Striw, 18 to 22 in 0,01 mm. almost parallel. — 
M. J. IV Pl. If. 31. Nav. gr. V. H.S. Pl. VI f. 24. N. mesotyla Scuum. Tatra D. Pl. IV f. 51? 


Fresh water: Scotland (Greg.), Greenland! 


2. P. undulata Gree. (1854). — V. linear, with more or less distinctly triundulate margins 
and broad, capitate ends. L. 0,03 to 0,035; B. 0,oo¢ mm. Axial area indistinct; central area or- 
bicular or a transverse fascia. Strive 22 in 0,01 mm., almost parallel, convergent at the ends. — 
M. JID) PY IV. 10; — O17: Ds of Vinland pt, 30°R ls Wess: 

Fresh water: Sweden (Pautriisk in Stensele Lappmark)! Finland, Savitaipale Dept! Scot- 
land (Greg.). 

Var. subundulata Grux. — V. with less distinctly undulated margins. Strie# 18 to 21 in 
0,01 mm., not interrupted. — V. H. Types N:o 140. 

Fresh water: Scotland (V. H. T.). 

As far one may judge from the figures Nav. mesotyla Scnum. and P. gracillima are the 
same species, and the only difference between them and P. undulata consists in the broad, capitate 
ends of the latter. 


3. P. sublinearis Grun. (1880). — V. narrow, linear, slightly gibbous in the middle, with 
rounded ends. lL. 0,02 to O,o3; B. O,oo4 mm. Areas indistinct. Strize 21 to 24 in 0,01 mm. 
slightly radiate in the middle, convergent at the ends. — Nav. subl. Grun. V. H. Syn. p. 76 


PI. VI-f. 25, 26. P. tenwis Grae. M: Js 1854 9,97 ELSI to? 
Fresh water: Greenland! 


4. P. leptosoma Grun. (1880). — V. narrow, linear, with rounded ends. I. 0,035 to 0,043 
B. 0,005 mm. Median line with approximate central pores. Axial area very narrow; central area 
a broad, transverse fascia. Strice 14 or 17 (middle) to 16 or 20 in 0,01 mm. (at the ends) almost 
parallel. — Nav. leptos. Grun. in V. H. Syn. XII f. 29. 

Fresh water: Sweden (Rimforsa in Westergétland)! Finland! 


5. P. molaris Grun. (1863). — V. linear, slender, with rounded or subcuneate ends. L. 
0,033 to 0,05; B. O,oo5 to O,oos mm. Axial areal narrow or indistinct; central area a broad, trans- 
verse fascia, reaching to the margin. Striz 15 to 17 in 0,01 mm., slightly radiate in the middle, 
convergent at the ends. — Nav. molaris Grun. Verh. 1863 p. 149 Pl. IV f. 26. V. H. Syn. 
Pl. VI f. 19. Nav. macra A. 8S. Atl. XLIV f. 54. Nav. mesoleia Ou. N. R. D. p. 10 Pl. II f. 26. 

Fresh water: Norway (Dovre)! Scotland! Sweden! Denmark (Ringkébing Atl.), Finland! 
Germany (Grun.), Brazil! Demerara River! Cape Horn! Bengal! 

P. molaris is nearly akin to P. leptosoma, which differs by nothing except the less radiate 
median and the closer terminal striz. 


1) Conf. P. isostauron GRun. 
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II. Capitate. 
Artificial key. 
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3. Nidlivenlineaiy ae aimee wrwsiertst ite 306 cos fb lcc das ates 4 P. interrupta W. Sm. 
; TREADING o oe Soe SUL eee eae ens on Genee tater renter eae 4, 
a {capitate CUGSMULOACMAN CLANS Cotter. et wer yuaemnce ia ‘set. <a eas! Gr si P. Giabicepe: GREG. 
@aGky GMa! go yieklAceta! dseteetiurie tieerebet a: Meroe itr Acts trate nik ee meaty! ube aes 
a HAN CeOlatel seine Khe ee Ad re ote de HW te kg d GU Ln, P. Brawn dome 
ALIMOStMIIN CALE men ie se tye cies) We os, Gp a oS Sees le Mee cde dg 6. 
6. fae NGS tom LSM MOO MMM re yids Mra hieyssr B® «op cuteyen eT oP oyenuren ve P. appendiculata AG. 
N2BtOe losin OVONe mms ele fo a me ws ch 6 8 ect egty on os P. subcapitata Gree. 
6. P. appendiculata Ag. (1828). — V. linear, gently tapering from the middle to the 


slightly rostrate-capitate ends. L. 0,018 to 0,036; B. 0,004 to 0,005 mm. Area very narrow, dila- 
ted in the middle to a transverse fascia. Strie 16 to 18 in 0,01 mm., slightly radiate in the middle, 
convergent at the ends. — Frustulia app. Ac. Icon. Alg. Eur. Pl. I (according to Kiitz). Nav. 
app. Kitz Bac. p..93 Pl. Ill f. 28:. V. H. Syn. p. 79 Pl. VI f. 18, 20. N. app. v. wrorata Grun. 
Noe. Syo. Pvt £30; 31. Nav..Naveana Groy. Verh. 1863 p. 149 Pl. IV f. 24., V. H. Syn. 
ine WI f. 29. 

Fresh water (moist rocks, mosses ete.): Iceland! Scotland! Sweden (Gothland)! Belgium 
(V. H.), Briinn (Grun.), Bengal! Australia (Blue Mountains)! Greenland! New Jersey (Hoboken)! 
Ecuador! 

Var. budensis Grun. (1880). — V. gibbous in the middle, with distinctly capitate ends. 
Strie 20 to 23 in 0,01 mm. — V- H. Syn. Pl. VI f. 27, 28. 

Hot springs: Buda-Pesth (Grun.), New Zealand! 

P. appendiculata is closely connected with P. subcapitata and P. molaris and the other hand 
through the var. budensis with P. Braunii. 


7. P. Braunii Grun. (1876). — V. lanceolate, with capitate or subcapitate ends. L. 0,035 
to 0,05; B. G,oo9 to 0,oos mm. Axial area narrow, gradually increasing in breadth towards the 
middle of the valve, where it expands to a large and broad, transverse fascia. Strive 11 to 12 in 
0,01 mm., seach in the middle, convergent at the ends. — Nav. Brauniana Grun. in A. 8. Atl. 
XLV f. 77, 78. Nav. Braunii Gron. in V. H. Syn. p. 79 Pl. VI f. 21. 

Fresh es Iceland! Sweden (Rosslingen in Kalmar lin! Loka, Atl.), Finland! Belgium 
(V. H.), Bengal! Australia (Blue Mountains)! Argentina! Brazil! 


8. P. subeapitata Grue. (1856). — V. linear, with subcapitate to capitate ends. Li. 0,03 to 
0,05; B. 0,005 to 0,oo6 mm. Axial area narrow or indistinct. Central area a transverse fascia. 
Strie 12 to 13, slightly divergent in the middle, convergent at the ends. — M. J. IV p. 9 PL. I 
f. 30. Pin. Hilseana Janiscu in Rabh. Alg. Sachs. N:o 953 (1860). Nav. Hilseana A. 8S. Atl. XLV 
f. 65. V. H. Syn. p. 77 Suppl. A. f. 11. Nav. subcapitata A. S. Atl. XLIV f. 53, 55. V. H. Syn. 
p. 78 Plu VI-f. 22: A. S. Atl. XLV f. 59, 60. 

Fresh water: Spitsbergen! Sweden (Helsingland, Upsala, Marstrand, Gothland)! Finland! 
Scotland! England! Kiel! Belgium (V. H.), Bengal! Amsterdam Island! Australia (Blue Mountains)! 
Argentina! Ecuador! Greenland! 

Var. paucistriata Grun. — Striz short, gradually shortened towards the middle, where is 
a very broad transverse fascia. — V. H. Syn. p. 79 Pl. VI f. 23. 


_ 
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Pinn. subcapitata of Grecory has uninterrupted striz, but forms with a transverse fascia 
are much more frequent. This species.seems to graduate into Pinn. interrupta, from which it 
differs principally by its smaller size and less distinctly capitate ends. 


9. P. interrupta W. Sm. (1853). — V. linear, with parallel or slightly concave margins 
and capitate ends. L. 0,05 to 0,076; B. 0,013 mm. Axial area narrow, dilated in the middle to 
a rhomboid space or transverse fascia. Strizw 10 to 15 in 0,01 mm., strongly radiate in the middle, 
convergent at the ends. 

Forma biceps: central area rhomboid. — P. biceps Grea. M. J. IV p. 8 Pl. I f. 28 (1856). 
P. interrupta 8 W. Su. B. D. IL p. 96. Nav. mesolepta 8 producta Grun. Verh. 1860 p. 520 Pl. IV 
f. 22 a. Nav. -bicapitata Laest. Spitsb. D. p. 23 Pl. 1 f. 5. V. H. Syn. p..78 Pl VL. 14. Nav. 
biceps A. 8S. Atl. XLV f. 69, 70. Nav. Termes A. S. Atl. XLV f. 67. Nav. mesolepta var. boryana 
Pant. ILL PUK XE £312. 

Fresh water: Spitsbergen! Norway! Sweden! Finland! Scotland (Greg.), Siberia! Japan! 
Australia, Blue Mountains! Brazil! 

Forma stauroneiformis: central area a transverse fascia. Pinn. interrupta W. SM. B. D. XIX 
f. 184. Nav. int. A. 8. Atl. XLV f. 72, 75, 76. Nav. Termes var. stauroneif: VH. Syn’ Pl. VI 
i po smn i lie Nl 9 onc Us 

Fresh water: Greenland! Norway (Romsdalen)! Sweden! Finland! England (W. Sm.), Ger- 
many (Atl.), Bengal! Sandwich Islands! Surinam! Brazil! 

Var. crassior (RUN. (1880). — V. gibbous in the middle and with broad, capitate ends 
L. 0,035 to 0,042; B. O,oos to O,o12 mm. Striz 13 to 14 in 0,01 mm. — Naw. globiceps var. crassior 
Grun. A. D. p. 27 Pl. If. 18. A. S. Atl. XLV f. 79 (without name). 

Brackish water: Jamal (Kara Sea)! Aland (Baltic)! 

Pinnul. biceps is closely connected with P. mesolepta, which differs only in the triundulate 
margins. There is the same connection between them as between P. divergens and P. Legumen. 


10. P. mesolepta Eup. (1843). — V. triundulated, with capitate ends. L. 0.03 to 0,06; 
B. 0,011 mm. Axial area narrow, dilated in the middle. Strive 10 to 14 in 0,01 mm. strongly 
divergent in the middle and convergent at the ends. — Nav. mesolepta Kus. Am. 1V:2 f. 4. Kitz 


Bac. p. 101 Pl. XXVIII f. 73, XXX f. 34. V. H. Syn. p. 79 Pl. VI’ f 1011. - Pinn: mesolepta 
W. Sm. B. D. XIX f. 182. Nav. mes. var. a, genuina Grun. Verh. 1860 p. 520. 

Fresh water: England! Scotland! Greenland! New Zealand! 

Var. stauroneiformis GruN. (1860). — Central area a transverse fascia, widened towards the 
margins. — Grun. Verh. 1860 p. 520 Pl. IV f. 22 0. A.S. Atl. XLY f. 52,- 53. 

Fresh water: Sweden (Rosslangen, Upsala)! Finland! Greenland! Canada! Bridgewater, Maine! 

Var. angusta Cu. — V. narrow linear, triundulate. lL. 0,065 to 0.08; B. 0,009 to 0,o1 mm. 
Axial area wider. Strie 10 to 13 in 0,01 mm. — Nav. gracillima A. 8. Atl. XLV f. 62. Cu. 
Me DN 6, 103. 

Fresh water: Upsala, Sweden! Ringkidbing, Denmark (Atl.), Harz (Atl.), Maine, Bridge- 


town! Demerara River! Rio Purus, Brazil! 


Var. polyonca Brbép. (1849). — V. triundulate; the median inflation being larger than the 
others. L. 0,06 to 0,08; B. O,o12 mm. Area narrow, gradually expanded towards the middle to a 
stauros. Strive 11 to 12 in 0.01 mm., divergent in the middle, convergent at the ends. — Nav. 


polyonca Br. in Kiitz Sp. Alg. p. 85. V. H. Syn. p. 80 Suppl. A. f. 14. Nav. mesotyla A. S. 
Ath | XLV; £54)! ob. 

Fresh water: Sweden (Loka, Atl., Upsala!) Belgium (V. H.). 

P. mesolepta is nearly connected with P. interrupta and analogous to P. nodosa, from which 
latter it differs by its narrower area. The var. polyonca is in all respects to P. mesolepta what 
the var. Formica is to P. nodosa. 
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11. P. globiceps Gree. (1856). — V. strongly gibbous in the middle and with capitate 
ends. LL. 0,03 to 0,04; B. 0,01 mm. Axial area indistinct; central area a broad, transverse fascia, 
narrowed towards the margin. Strive 16 to 18 in 0,01 mm., divergent in the middle, convergent 
at. the ends. — M. J. IV Pl. I f. 34. Nav. glob. V. H. S. Syn. Suppl. A. f. 13. 

Brackish water: Scotland (Greg.), Anvers (V. H.), Strehlen (Grun.), Dérrenberg in Saxony! 
Bengal! 

Var. Krookii Grun. (1882). — L. 0,015 to 0,028; B. 0,005 to 0,oo7 mm. Central area a wide 
lanceolate space. Strie 15 to 17 in 0,01 mm. in the middle, 19 to 20 near the ends. — Nav. 
Krockii Grun. Foss. D. Osterr. Ung. p. 155 Pl. XXX f. 40. 

Brackish water: Hungary, (Soos Dept. Grun.), Gulf of Bothnia (Salmis to Tornea)! 


12. P. microstauron Ens. (1843). — V. linear, with parallel margins and rostrate, broad 
ends. L. 0,025 to 0,08; B. 0,007 to 0,oo9 mm. Axial area very narrow, frequently dilated in the 
middle to a transverse fascia. Striee 12 in 0,01 mm., strongly divergent in the middle and con- 
vergent at the ends. —- Stanroptera microstauron Ens. Am. I: 4 f..1; IV: 2 f. 2, Microg. XVI: 
f.4. Stauroners micr. Kt1z. Bac. p. 106 Pl. XXIX f. 13. A.S. Atl. XLIV f. 16. Nav. aon 
f. minor A. S. Atl. XLIV f. 14, 34, 35, XLV f. 31 to 34. Nav. Brébissonii v. subproducta V. H. 
Syn. p. 77 Pl. V f. 9. Pinn. interrupta Pxprctno Ischia I f. 14. Nav. bicapitata var. hybrida 
V. H. Syn. Pl. VI f. 9. Nav. Brébissonii Laast. Spitsb. D. If. 2 a. Pinn. Rabenhorstiana Hise 
Rab. A. Sachs. N:o 842 (1859). Nav. divergens var. prolongata Br. a. Hirrpaup D. d’ Auvergne 
msoo PIV £71. 

Fresh water: Spitsbergen! Finmark! Sweden (Lappland, Areskutan, Skane)! Finland (Lapp- 
land to Abo)! England! Germany! Kamtschatka! Australia (Blue Mountains)! Greenland! North 
America (Canada, Maine, White Mountains, Sierra Nevada)! 

P. microstauron is closely connected with P. Brébissoni and P. interrupta var. stawronei- 
forms, which graduates into P. mesolepta. 


III. Divergentes. 
Artificial key. 
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13. P. divergentissima Grun. (1880). — V. lanceolate with obtuse ends. L. 0,03 to 0,035; 
B. 0,007 mm. Axial area indistinct. Central area a broad fascia. Strive 13 in 0,01 mm. strongly 
divergent in the middle and convergent at the ends. — Nav. nodulosa forma Laas. Spitsb. D. 


p. 22 Pl. I f. 2. Nav. divergentissima Grun. in V. H. Syn. Pl. VI f. 32. 

Fresh water: Spitsbergen (Lidt), North Iceland! Norway (Dovre)! Finland (Russian a 
land, Abo)! Greenland! Canada! New Zealand! 

This little species is very characteristic and seems to belong to arctic and alpine regions. 
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14. P. Brébissoni Kirz (1844). — V. linear-elliptical, with rounded ends. Li. 0,04 to 0,06; 
B. O,o11 to O,o1 mm. Area narrow, gradually widened in the middle to a transverse fascia, 
broader towards the central nodule. Striz 10 to 13 in 0,01 mm., divergent in the middle and 
convergent towards the ends. — Nav. Brébissonii Kirz Bac. p. 93 Pl. Hl f. 49. A. S. Atl. 
XLIV f. 17, 18. V. H. Syn. p. 77 Pl. V f. 7. Lor Spitsb. D. Pl: I f. 2 a. Wolle D. of Am. X 
f. 262 Pinn. stauroneiformis W. Su. Br. D. I p. 57 Pl. XIX f. 178 a’ (1853). Prprcrno, Ischia 
Pl. II f. 21. Nav. Mormonorum Grun. in A. 8. Atl. XLIV f. 24 to 26. Nav. Brébissonii var. fossilis 
Panv. IIT Pl. XIX f. 279 (1893). 

Fresh water, (earth and mosses): Beeren Kiland (Ldt), Spitsbergen! Iceland! Norway (Dovre)! 
Sweden! Scotland! England (W. Sm.), Finland! Belgium (V. H.), Germany (Harz, Atl.), Switzer- 
land! Italy! Greenland! Utah! 

Var. diminuta V. H. (1880). — Smaller, with gradually narrowed ends. — Syn. p. 77 Pl. Vf. 8. 

Fresh water: Finland! Scotland! Belgium (V. H.). 

Var. notata Herr. a. Perag. (1893). — V. more narrow, slender. L. 0,05 to 0,055; B. 0,008 
to O,oo9 mm. Strive 10 to 15 in 0,01 mm. strongly radiate. — Nav. notata Hiri. D. d’ Auvergne 
p; o¢, Pl. UV £11. © Po stauroney, Su. B.D) XIX 8 6. ARIS. Ath esc ete Lo, 

Fresh water: Iceland! Norway (Romsdalen)! Finland! Germany (Franzenbad, Atl.), Puy de 
Dome (foss. Hérib.), Santa Rosa, Cal.! 

P. Brébissonii is a very variable species, closely connected with smaller forms of P. diver- 
gens and with P. microstauron. Nearly allied also is P. appendiculata. 


15. P. Kareliea Ci. (1891). — V. linear, gibbous in the middle, with broad, truncate ends. 
L. 0,045 to 0,05; B. 0,011 to O,o12 mm. Median line straight, with moderately approximate median 
pores and hook-shaped terminal fissures, turned in the same direction. Axial area indistinct; 
central area large, orbicular. Striz divergent in the middle, convergent at the ends 15 to 16 in 
0,o1 mm. — Diat. of Finl. p. 28 Pl. I f. 6. 

Fresh or slightly brackish water: Norway (Mouth of Tana-elf)! Sweden (Lule Lappmark, 
Wenern, Rossliingen in Smaland, Umea, fossil)! Finl., Karelen! 


16. P. Legumen Eup. (1843). — V. linear-lanceolate, with triundulate margins and sub- 
rostrate, broad ends. L. 0,07 to 0,011; B. 0,015 to 0,o18 mm. Median line filiform, with comma- 
like terminal fissures. Axial area broad, nearly '/, of the breadth of the valve, dilated in the 
middle. Striz 10 to 12 in 0,01 mm., strongly divergent in the middle, convergent at the ends. — 
Am. 1. 1. f. 7? Nav. “Leg. Eup. M. G. IT: 29 f. 12. A. S. Atl. XLIV f. 44 to 47. V. Hi. Syn, p60 
Pl. VI f. 16. Nav. undulata Scuum. P. D. p. 188 f. 37. 

Fresh water: Sweden! Norway (Stavanger, foss.)! Scotland! Belgium (V. H.), France! Italy 
(S:ta Fiora, foss.)! Bengal! New Zealand! Australia (Murray River, Australian Alps)! Japan! 
Congo (V. H. Coll.)! North America (Port Hope, Crane Pond, French Pond, Waltham Mass., 
Illinois)! 


Var. florentina Grun. (1877). — L. 0,1 to 0,13; B. 0,018 mm. Central area dilated to a 
transverse fascia. Striz 8 in 0,01 mm. — Nav. (sox var.?) florent. Grun. in Cl. M. D. Nio 44. 


A. 8S. Atl. XLIV f. 8. Nav. divergens var. undulata Hiri. a. Prrac. D. d'Auvergne p. 89 
Pl. IV f. 2 (1893). 

Fresh water: Livorno (Atl.), S:ta Fiora! 

Var. ornata Cu. — L. 0,07; B. 0,012 mm. Central area a transverse fascia with a row of 
puncta on each side of the central nodule. Strie 11 in 0,01 mm. 

Fresh water: Bengal! 

Pinn. or Nav. Legumen Eun. seems to comprise several different species with triundulate 
margins, so that it is impossible to say what species may be the true P. Legumen. I have adopted 
the opinion expressed in VAN Heurcks synopsis. P. Legumen is most variable, the undulations of 


| 
| 
| 
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the margin being often very slight, in which case it is impossible to distinguish it from certain 
forms of P. divergens and P. stauroptera. 


17. P. platycephala Ens. (1854). — V. linear, 5 to 6 times longer than broad, with broad, 
subcapitate ends and slightly undulate margins. L. 0,083 to 0,105; B. 0,017 to 0,018 mm. Median 
line filiform with terminal fissures in contrary directions. Axial area distinct, about !/, of the 
breadth of the valve. Central area a more or less perfect fascia. Strive divergent in the middle, 
convergent at the ends, 12 in 0,01 mm. — Stauroptera platycephala Ens. M. G. XVII: 11 f. 9. 
Pinnul. platyc. Cu. Diat. of Finl. p. 20 Pl. IT f. 1. 

Fresh water: Sweden: Rosslingen (Calmar lin)! Pjesérn Dept. (Skellefted)! Ojasjé Dept. 
(Blekinge)! Finl. Suomenniemi Dept. (Viborgs lan)! Uurais socken (Vasa)! Pudasjairvi Dept. (Oster- 
botten)! Scotland (Grove), France: Lac Gerardmer (Vosges)! 

P. platycephala is an isolated species, which shews no close relation to any known form. It 
seems to come nearer to P. divergens and P. legumen than to any other. 


18. P. divergens W. Sm. (1853). — V. lanceolate, gradually attenuated to the obtuse or 
slightly capitate ends. L. 0,07 to 0,14; B. 0,015 to 0,o2 mm. Median line filiform, with curved 
terminal fissures. Axial area narrow, distinct, widened in the middle to a transverse fascia. Strize 
11 to 12 in 0,01 mm., strongly divergent in the middle, convergent at the ends. — Br. D. p. 57 
Beery il fii. Navid, As. Atl XLLV £9. Wor D. of N. Av XIX f 21), 

Fresh water: Sweden (Lappland to Blekinge)! Norway (Stavanger)! Scotland (Premney 
Peat, W. Sm., Dolgelly earth W. Sm., Loch Kinnord!) Finland! Bengal! New Zealand! Sandwich 
Islands! N. America (Waterford, Maine)! S. America (Demerara River, Santos)! 

Var. cuneata Grun. (1876). — V. with cuneate, subacute ends. IL. 0,075 to 0,1; B. 0,014 to 
0,o2 mm. Central area a narrow fascia. Strize 11 in 0,01 mm. — A. S. Atl. XLIV f. 10, 11. 

Fresh water: Demerara River! 

Var. sublinearis Cu. — V. elleptic-linear, gradually tapering from the middle to the obtuse 
ends. i. 0,08 to 0,10; B. 0,014 to 0,018 mm. Strie 12 in 0,01 mm. — A. S. Atl. XLIV f. 20, 
23, Nav. procera Pant. II p. 52 Pl. I f. 8 (1889)? 

Fresh water: New Zealand! America (Bemis Lake, White Mountains, Waterford, Maine; 
Rio Purus, Brazil)! 

Var. elliptica Grun. (1884). — V. broad, linear to elliptical, with rounded ends. L. 0,075 
to 0,15; B. 0,015 to 0,o27 mm. Striz 8 to 11 in 0,01 mm. — Nav. div. var. ellipt. Grun. Fr. Jos. 
Land D. p. 98 Pl. If. 19. Nav. dw. A. 8S. Atl. XLIV f. 6—7. Nav. cardinalis var. africana Brun 
D. espéces nov. p. 83 Pl. XVI f. 9. Nav. viridis var. staurophora Pant. IIT Pl. VI f. 96 (1893)? 

Fresh water: Franz Jos. Land (Grun.), Norway (Tana Elf, Stavanger)! Sweden (Rosslingen 
in Kalmar lan, Ojasjé in Blekinge)! Finland! Scotland (Island of Lewis)! Australia (Blue Moun- 
tains)! Greenland! Monmouth (Atl.), Demerara River! S. W. Africa, Ombika (Brun Coll.)! 

Forma ornata Grun. — Central area with a semicircular row of dots on both sides of the 
central nodule. L. 0,12; B. 0,017 mm. Striz 10 in 0,01 mm. — Bengal! 

Var. Schweinfurti A. 8. (1876). — L. 0,11 to 0,12; B. 0,o2 mm. Axial area more narrow. 
Median line oblique. Striz 11 in 0,01 mm. — Nav. Schweinfurti A. 8. Atl. XLIV f. 4, 5. 

Fresh water: Scriba Gattas (Atl.). 


19. P. Cardinaliculus Ci. N. Sp. — V. linear, with parallel margins and rounded ends. 
L. 0,08 to 0,1; B. 0,015 to 0,018 mm. Median line filiform, with approximate central pores and 
short, bayonet-shaped terminal fissures. Axial area less than '/, as broad as the breadth of the 
valve in the middle widened to a transverse fascia. Strize 9 in 0,01 mm., almost parallel or 
slightly divergent in the middle and convergent at the ends. — Pl. I f. 12. 

Fresh water: Scotland (Grove Coll.)! America (Canada, Crane Pond, French Pond, Houghton 
Mich., Mexico)! 
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20. P, Hartleyana Grey. (1865). — V. linear, gibbous in the middle and at the ends. 
L. 0,2 to 0,23; B. 0,033 to 0,o45 mm. Median line straight, filiform. Axial area linear, less than 
'/, as broad as the valve, in the middle transversely dilated, frequently to a fascia. Strive 8 in 
0,01 mm. divergent in the middle, convergent at the ends. — T. M. S. vol. XIII Pl. V1 f. 30. 
Fresh water: Liberia (Grev.), Demerara River! 


21. P. episcopalis Cu. (1891). — V. linear, with parallel margins and broad rounded ends. 
L. 0,23 to 0,36; B. O,o35 to O,o4 mm. Median line filiform with comma-like terminal fissures. 
Axial area broad, about 1/, of the breadth of the valve, in the middle widened to a transverse 
fascia. Strize 8 in 0,01 mm., strongly divergent in the middle and convergent at the ends. — 
P. cardinalis Exp. M. G. XVIII: 1 f. 4. P. episcopalis Cu. D. of Finl. p. 27 Pl. I f. 4. 

Fresh water: Sweden (Lake Wenern, Lake Rosslingen in Kalmar lain, Ojasjé Dept. in Ble- 
kinge, interglacial mud from Hernésand)! Finland! Lac Gerardmer, Vosges! Cherryfield, America! 


Var. brevis Cu. — L. 0,18; B. 0,038 mm. Striz 6 in 0,01 mm. less radiate. 
Fresh water: New Zealand (Auckland, Witt Coll.)! 
Var. africana Cu. — V. smaller. L. 0,115; B. 0,018 mm. Axial area less than a third of 


the breadth of the valve. Strize 8 in 0,01 mm. 

Fresh water, mouth of rivers: Cameroon, Africa! 

P. episcopalis is a very large and beautiful diatom, nearly akin to P. divergens and to 
P. Hartleyana. 


IV. Distantes. 


Artificial key. 


{ Valve lanceolate . P. alpina W. Sm. 


| — more or less, narrow, elliptical’... 0. 2/292. feeuss oeeeniald -smsics 
9 J Very small forms. L. about 00.1 mm... .... . =... 1. «= P. Balfouriana Gron. 
~ \ Length O,o2 to 0,1 mm. and more. . . ee eo rat Cae ge aot OM Gi sory yar tear A nae ee NSS 
‘ Ee Ostemm-ancdemore see ee seen eae ree a a ne Se ee LOLa aD BBS 
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“ \ — 8 in 0,01 mm. . kw hs of de ey Se eee Sl amen ner mL AGI 
22. P. intermedia Laasr. (1873). — YV. linear-elliptical, with rounded ends. LL. 0,018 to 
0,042; B. O,o6 to Oo mm. Axial area narrow; central a transverse fascia. Strie radiate at the 
ends, 8 in 0,01 mm. — Nav. int. Laast. Spetsb. D. 23 Pl. I f. 3. 


Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.), Australia (Blue Mountains)! 
This form seems, according to LAagersTept, to graduate into P. borealis and P. Brébissoni. 


23. P. Balfouriana Gruy. Ms. — V. elliptical. L. 0,008 to 0,01; B. 0,oo1 mm. Area wide. 
Striz distant, ;10;in-0,o1;mm..—- Pl.:L.f; .18. 

Fresh water: Scotland (Grun.), North Iceland! 

24. P. borealis Ens. (1843). — V. linear-elliptical, with rourded or subtruncate ends. L. 
0,03 to 0,06; B. 0,007 to 0,oos mm. Median line with approximate central pores and hook-shaped 
terminal fissures. Area narrow Striz parallel, 5 to 6 in 0,01 mm. — Am. PI. I: 2 f. 6. Nav. bo- 


realis Kitz B. p. 96. .Grun. Verh. 1860 p. 518. Laast. Sp. D. Pl. If. 4 A. S. Atl. Pl XLV 
f. 15—21. V. H. Syn. p. 76 Pl. VI f. 3, 4.. Wotue Pl. IX f. 23. Pinnul. hebridensis Grea. M. J. | 
1854 p. 28 Pl. IV f. 13. Pinn. chilensis Rasu. Alg. Sachs. 885 (1859). 

On mosses, moist earth, in fresh water: Spitsbergen! Beeren EKiland (Lagst.), Greenland! 
Iceland! Sweden! Finland! Germany! England! Belgium (V. H.), Switzerland! Japan! S:t Pauls 
Island (Grun.), Sandwich Islands! Australia (Blue Mountains)! New Zealand! South Africa! 
Argentina! Ecuador! W. Ind. S:t Vincent! 
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Var. scalaris Ens. (1843). -— Narrow, linear. Central area a broad transverse fascia. — 
Stauroptera scalaris Eun. Am. IV: 2 f. 3. Nav. borealis var. scalaris Grun. Verh. 1860 p. 518 
Beer bee ld. 


Labrador (Ehb.). 
Pinn. borealis graduates by intermediate forms into P. lata. 


25. P. lata Brus. (1838). — V. linear-elliptical, with broad, rounded ends. L. 0,1 to 0,13; 
B. 0,03 to 0,04 mm. Median line oblique; central pores approximate, terminal fissures hook-shaped. 
Area large, slightly widened in the middle. Strive slightly radiate in the middle, 3 in 0,01 mm., 
transverse at the ends. — Frustulia lata Bris. Cons. p. 18. P. lata W. Sm. B. D. I pl. XVIII 
f. 167. Nav. lata Kt1z Bac. p. 92. Grun. Franz Jos. Land D. p. 98 Pl. If. 14. Nav. lata 
var. minor Hirt. a. Perac. D. d'Auvergne p. 86 Pl. IV f. 5. P. megaloptera Kus. M. G. III: 1 
f. 4; IV: 2 f. 5 (1854). Abh. 1870 Pl. III f. 16. Nav. meg. Hurts. D. d'Auvergne p. 88 Pl. IV 
Eo... packyptera Kup. Am. p. 133 Pl: TV: f. 9 (1843). Nav. pach!"AS. Atl. XLV f. 5, 8 
Pant. III Pl. XX f. 302. Nav. costata Hiris. D. d’Auvergne p. 87 Pl. IV f. 7 (1898). 

Fresh water: Franz Josefs Land (Grun.), England! Scotland! Ireland! France (Normandy)! 
Switzerland! Australia (Murray River)! New Zealand! Hungary fossil. 

Var. Rabenhorstii Grun. (1860). — V. slightly constricted in the middle, with cuneate, 
truncate ends. L. 0,06; B. 0,015 mm. Strive parallel, 4 in 0,01 mm. — Nav. Thuringiaca Rasu. 
Fl. E. A. p. 205. Nav. Rabenhorstu Grun. Verh. 1860 p. 515, Pl. IV f. 18. Nav. borealkis var. 
jossilis Pant. IIT Pl. V f. 73. (1893). 

Fresh water: Thiiringen (Rabh.). 

Var. latestriata Grea. (1854). — V. narrow-linear, with subcuneate extremities. L. 0,04 to 
0,06; B. 0,012 mm. Strie 4 in 0,01 mm. — Pinn. latestr. Gruc. M. J. II p. 98 Pl. IV f. 12. 
Nav. borealis var.? producta Grun. Verh. 1860 p. 518 Pl. IV f. 14. 

Fresh mae Mull Dept. 

Var. minor Grun. (1878). — L. 0,045; B. 0,013 mm. Area narrow. Strize 4—5 in 0,01 mm. 
— Grun. Cap. S: Alg. Pl. IV f. 22.. Fr. Jos, L. D. p. 98 Pl. Lf: 16,17. Nav. lata V. H.S 
p- 76 Pl. VI f. 1—2. 

Fresh water: Spitsbergen! Franz Jos. Land (Grun.), Casp. Sea (Grun.). 

Var. curta Grun. (1884). — V. elliptical. — Grun. Fr. Jos. L. D. f. 15. 

Fresh water: Franz Jos. Land (Grun.). 


26. P. alpina W. Sm. (1853). — V. elliptic-lanceolate, with rounded, obtuse ends. L. 0,1 
to 0,18; B. 0,038 to 0,05 mm. Median line oblique; central nodule large; terminal fissures spirally 
twisted. Axial area wide (less than '/, of the breadth of the valve) lanceolate. Strie radiate, 3,5 
in 0,01 mm., transverse at the ends. — B. D. I p. 55 XVIII f. 168. Nav. alpina Donk. B. D. 
pare PV et. 6. 2A. 8S. Atl XLV f. 1 to 4. - 

Fresh water (subalpine regions): Scotland! Ireland! Erzgebirge! Switzerland! 


V. Tabellariee. 
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27. BP. spitsbergensis Ci. N. Sp. — V. linear, with parallel margins and rounded ends. 


L. 0,058 to 0,067; B. 0,007 to 0,oos mm. Median line filiform with somewhat distant, bayonet- 
shaped, terminal fissures. Axial area distinct, less than '/, of the breadth of the valve, linear, 
slightly widened around the central nodule, or transversely dilated to a fascia. Strive 16 to 17 
in 0,01 mm., almost parallel. — Pl. I f. 13. 

Fresh water: Spitsbergen (Cl. M. D. N:o 159), Jenissey! 

Var. stomatophora Cu. — Central area with a linear marking on each side of the central 
nodule. — Fresh water: Spitsbergen. 


28. P. luculenta A. 8S. (1876). — V. linear, slightly gibbous in the middle and at the ends. 
L. 0,1; B. O,o14 mm. Median line filiform, with approximate central pores, and bayonet-shaped 
terminal fissures. Axial area very narrow; central area small, orbicular. Striz 13 in 0,01 mm. 
strongly divergent in the middle and convergent at the ends. — Nav. luculenta A. S. Atl. XLII f. 12. 
Fresh water: Bengal (Iyan-Zoo, Atl.). 


29. P. gibba (Eup.?) W. Sm. (1853). — V. linear, gradually tapering from the middle to 
the subcapitate ends. L. 0,05 to 0,08; B. 0,007 to O,oos mm. Median line filiform, with approxi- 
mate median pores and slightly curved terminal fissures. Axial area narrow, linear, slightly 
dilated in the middle. Strive 10 to 11 in 0,01 mm. slightly divergent in the middle and convergent 
at the ends, frequently interrupted in the middle. — Stawroptera gibba Kus. Am. I: 2 f. 3 (1843)? 
P. gibba W. Su. B. D. I Pl. XIX f. 180. Nav. Proserpine Pant. III Pl. XVIII f 260 (1893). 
Nav. appendiculata Panr. IIT Pl. HI f. 46 (1893)? 

Fresh water: England (Cornwall)! Scotland (W. Sm.), Ireland (Mourne Mountains)! Austra- 
lia (Blue Mountains)! N. America (Waterford, Maine)! Brazil (Caldas)! 


30. P. stauroptera Gru. (1860). — V. slender, gradually tapering from the middle to 
the subeapitate ends. L. 0,09 to 0,12; B. O,o12 to 0,o13 mm. Median line filiform, with approxi- 
mate median pores and slightly curved terminal fissures. Area wide, about a third of the breadth 
of the valve. Strie 9,5 to 10 in 0,01 mm. strongly divergent in the middle and convergent at 
the ends. — Nav. stauroptera Grun. Verh. 1860 p. 516. Nav. gibba Donn. B. D. p. 70 Pl. XII 
f. 3. A. S. Atl. XLV f. 48 to 50. Nav. gibba var. hyalina Hiri. a. Prrac. D. d'Auvergne p. 92 
Pl. EV oe A 

Fresh water: Iceland! Sweden! Norway (Stavanger, foss.)! Finland! Holstein! Australia 
(Murray River, Blue Mountains)! N. America (Canada, Massachusetts, New Hampshire, Sierra 
Nevada)! Brazil! 
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Var. semicruciata Cu. — Strive in the middle unilaterally interrupted. — Nav. gibba g 
Pecku Grun. Verh. 1860 p. 517 Pl. IV f. 17. 

Fresh water: Sweden (Ojasjé, Blekinge)! Norway (Stavanger Dept.)! America (Canada West., 
Waltham Mass., Caldas Brazil)! 

Var. interrupta Cu. — Striz interrupted on both sides of the central nodule. Nav. Stau- 
roptera GRuN. Verh. 1860 p. 516 Pl. IV f. 18 (f. gracilis) f. 19 (f. parva) Fr. Jos. Land D. PI. I f. 18. 
A. S, Atl. XLIV f. 41. V.H. Syn. p. 77 Pl. VI f. 7, f 6 Cf. parva). Nav. Tabellaria V. H. Syn. 
f. 8. Nav. abaujensis Panv. II p. 41 Pl. II f. 54 (1889). 

Fresh water: Franz Josefs Land (Grun.), Sweden! Finland! Norway! Scotland! France 
(Lac Gerardmer Vosges)! New Zealand! Hawaii! Demerara! Surinam! North America (Waltham 
Mass., Troy, New Hampshire)! Ecuador! 

Var. sancta Grun. Ms. — V. strongly gibbous in the middle. L. 0,11; B. 0,015 mm. Area 
very wide. Striz 10 to 11 in 0,01 mm. 

Fresh water: Santos, Brazil! Bengal! 


31. P. rangoonensis Gruy. Ms. — V. linear, with broad, rounded ends. L. 0,07 to 0,103 
B. 0,012 to 0,014 mm. Median line filiform, with approximate central pores and comma-like, ter- 
minal fissures. Axial area distinct, but narrow, in the middle dilated to an elliptical space, or on 
one or both sides, to a transverse fascia. Strive 8 to 10 in 0,01 mm. divergent in the middle, con- 
vergent at the ends. — Stauroptera semicruciata Kus. M. G. XXXIII: 2 f. 7*? 

Fresh water: Rangoon! 

This form is scarcely specifically distinct from P. stawroptera. The same is also the case 
with Nav. Troyana Grun. (in Cl. and Moller Diat. N:o 275) and Nav. Férarmensis Grun. (Cl. and 
Méller Diat. N:o 140), which I am unable to distinguish from P. rangoonensis. The only diffe- 
rences between these forms and P. stawroptera consist in the shape of the valve and in the term- 
inal fissures, which are more curved in P. rangoonensis. I hay efound such forms from the following 
localities: Greenland, Sweden (Férarm, Smaland), Troy (New Hampshire), Demerara River, New 
Zealand, Blue Mountains (Australia). 


32. P. Brandelii Cr. (1891). — YV. linear gibbous in the middle and at the ends, often 
with tri-undulate margins. Ends broadly rounded, frequently subclavate. L. 0,07 to 0,08; 
B. 0,007 to O,oo9 mm. Median line filiform, with semicircular terminal fissures. Area distinct, 
narrow, linear, in the middle widened to a broad transverse fascia, having a linear marking on 
each side of the central nodule. Strie 14 in 0,01 mm., divergent in the middle, convergent at 
the ends. — D. of Finl. p. 26 Pl. 1 f. 8, 9. 

Fresh water: Sweden (Almten in Kalmar lin)! Finland! France (Lac Gerardmer, Vosges)! 


33. P. stomatophora Gruy. (1876). — V. linear-lanceolate, gradually tapering from the 
middle to the rounded ends. lL. 0,07 to 0,11; B. 0,09 to 0,011 mm. Median line with bayonet- 
shaped terminal fissures. Axial area narrow, linear, widened in the middle to a narrow trans- 
verse fascia, where is on each side of the central nodule a linear marking. Striw 12 to 13 in 
0,01 mm., strongly divergent in the middle and convergent at the ends. — Nav. stomatophora 
Grun. in A. 8. Atl. XLIV f. 27 to 29. 

Fresh water: Iceland, Scotland (Island of Lewis)! Norway (Dovre, Atl.)! Sweden (Ross- 
langen in Kalmar lin)! Finland! Germany (Harz, Atl.), New Zealand! America (Canada, Crane 
Pond, French Pond)! 

Var. continua Cu. — L. 0,07 to 0,12; B. 0.009 to 0,014 mm. Striz 13 in 0,01 mm., not 
interrupted. 

Fresh water: Loch Kinnord, Scotland! Sweden (Lake Rosslangen in Kalmar lin)! 


34. P. bogotensis Grun. (1876). — V. linear, with rounded ends. L. 0,1 to 0,11; B. 0,013 
mm. Median line with approximate central pores and bayonet-shaped terminal fissures. Axial 
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area narrow, widened in the middle to a broad, transverse fascia. Strize 12 in 0,01 mm. strongly 
divergent in the middle and convergent at the ends. — Nav. bogotensis A. S. Atl. XLIV f. 30 to 382. 
Fresh water: New Grenada (Atl.), French Pond, Maine (Atl.). 


35. P. sabsolaris Grun. (1882). — V. linear-lanceolate, with obtuse ends. L. 0,065 to 0,07; 
B. 0,01 to 0,014 mm. Median line with bayonet-shaped terminal fissures. Axial area narrow, 
widened in the middle to a large suborbicular space. Strize 10 to 11 in 0,01 mm. strongly diver- 
gent in the middle and convergent at the ends. — Nav. decurrens? A. S. Atl. XLV f. 29, 30. 
Nav. Legumen vix undulata V. H. Syn. Pl. VI f. 17. Nav. (deccurrens Ens. var.?) subsolaris 
Grun. Foss. D. Oster. Ung. p. 143. Nav. scythica Panr. III Pl. XXIII f. 335 (1893). 

Fresh water: Norway (Stavanger, foss.)! Scotland! Hungary (Dubraviea Dept. Grun.), New 
Zealand! Canada! Dana’s Pond (Grun.), Demerara River! 

Var. brevistriata GrRun. (1882). — Area broader. Striz less radiate. — Nav subs. var. br. 
Foss. D. Osterr. Ung. p. 143 Pl. XXX f. 38. 

Fresh water: Hungary (Dubravica Dept. Grun.). 


Var. australiensis Cu. — L. 0,096; B. 0,012 mm. Striz 14 in 0,01 mm. 
Fresh water: Rieva Lagoons, Australian Alps! 
Var. linearis Cu. — YV. linear, with parallel margins and broad, subtruncate ends. L. 0,12; 


B. 0,017 mm.. Striez 10 in 0,01 mm. 
Fresh water: Finland (Lojo)! Rangoon! New Zealand! 


36. P. Tabellaria Ens. (1843). — V. slender, gibbous in the middle and at the ends. 
L. 0,1 to 0,2; B. O,o15 to O,o2 mm. Median line filiform, slightly oblique, with approximate central 
pores and bayonet-shaped terminal fissures. Axial area linear, less than !/, as broad as the valve, 
widened in the middle to an elliptical space. Strive 11 to 14 in 0,01 mm. strongly divergent in 
the middle, convergent at the ends. — Am. p. 134 Pl. Il: 1 f. 26. M. G. II: 3 f. 6. Nav Tab. 
ACY S. ACL. XCEAN feae 

Fresh water: N. America (Cherryfield, Waltham Mass., Bemis Lake, White Mountains, 
Crane Pond) 8S. America, Brazil, Caldas! South Africa, Ombika (Brun Coll.)! 


37. P. mesogongyla Eup. (1870). — V. linear, gibbous in the middle and gradually tape- 
ring to the subcapitate, broad ends. L. 0,06 to 0,08; B. 0,013 mm. Median line filiform, with 
somewhat approximate central pores and slightly curved terminal fissures. Area narrow, widened 
in the middle to an orbicular space. Striz 11 in 0,01 mm. strongly divergent in the middle and 
convergent at the ends. — Ber. 1870 II f. 16. Cu. D. of Finland p. 25 Pl. If. 11. Nav. (without 
name) A. 8. Atl. XLV f. 45. Nav. decurrens Cu. Vega XXXVI f. 20. Nav. gibba V. H. Syn. 
Supple’ Af 2" 

Fresh water: Iceland! Scotland, Lock Canmor (Atl.), Finmark! Norway, Dovre! East Cape! 
Utah (Ehb.). 

Var. iterrupta Cu. (1891). — L. 0,06; B. 0,01 mm. Striz 12 in 0,01 mm. interrupted by 
a broad, transverse fascia. — Cu. D. of Finland p. 26 Pl I f. 10. > 

Fresh water: Finland! 

P. mesogongyla of EurENBERG comprises several different species, among which are P. no- 
biis and P. major. As the forms figured in Ber. 1870 seems to be the same as ours, I have 
adopted JZHRENBERG’S name. GrRuNOW believes this form to be P. decurrens of KuRENBERG, but the 
latter is too insufficiently figured to admit of identification. P. decurrens seems to be a form of 
P. stawroptera. 


38. P. Sillimanorum Ens. (1843). — YV. lanceolate, with large, capitate ends. L. 0,14 to 
0,15; B. 0,034 to O,o35 mm. Median line filiform with distant median pores and bayonet shaped 
terminal fissures. Axial area large, dilated around the central nodule, on both sides of which 
are some rugosities. Strive 10 in 0,01 mm., strongly divergent in the middle, and there alternately 
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longer and shorter, very convergent at the ends. — Am. p. 133. M. G. Il: 2 f. 13. Naw. Sill. 
Lewis Proceed. Acad. Nat. Scienc. Philad. Pl. II f. 8. Waker a. Cuase N. a. R. D. Pl. Il p. 6 
BEE fe 2: 

Fresh water: North America, Crane Pond! New Hampshire (Ehb.), Wolfboro (Lewis). 


39. P. ligniticea Cu. N. Sp. — V. lanceolate, with protracted, broad and rounded ends. 
L. 0,075; B. 0,019 mm. Terminal nodules hook-shaped. Axial area uniting with the central 
area in a lanceolate space. Striz 13 in 0,01 mm., slightly radiate, at the ends convergent. — 
1 ET Nh a) 

Fresh water: Japan, lignite (Brun Coll.)! 

Nav. transylwanica Pant. (III Pl. I f. 7) and its var. producta (1. c. Pl. XXIII f. 345) 
may be akin to this species, if they do not represent a Caloneis allied to C. formosa, which I am 
unable to decide from the figures. 


40. P. Thorax Brun (1891). — V. lanceolate, with more or less protracted, obtuse ends. 
L. 0,04 to 0,0065; B. 0,017 to 0,o2 mm. Terminal fissures small and indistinct. Axial and central 
areas uniting in a lanceolate space. Strive 6 in 0,01 mm., slightly radiate, convergent, and closer 
near the ends. — Nav. Thorax Brun D. espéces n. p. 41 Pl. XVI f. 6. 

Fresh water: Japan, lignite (Brun Coll.)! 


VI. Brevistriate. 


Artificial key. 
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4. 
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7. ‘win Spiiay IO) Tiny Oar Wining) Gan NS PEN ed ae eS eee ee ee 8. 
oP Teh Ti TUB An AA Role re iter ee chalets coc ch unease WP near P. paulensis GRrun. 
8. ny COTE see URIS ihe, Me (3 ted es Ga Pie Pr St ed Sit ae ae eo P. brevicostata Cu. 
i OfonttovnOwey mince setae. 2fcukl omesiiel: a aieaalilmeshh)> oc P. hemiptera Kivz. 
41. P. hemiptera Kiz (1844). — V. elliptic-linear to linear, narrowed towards the often 


subcuneate ends. L. 0,05 to 0,08; B. 0,012 to 0,013 mm. Axial area generally wide, more or less 
lanceolate. Terminal fissures semicircular. Strie 8 to 10 in 0,01 mm. slghtly radiate or almost 
parallels — Nav. hem. Ktrz Bac. p,97-Pl. XXX £. 11., A.S. Ath, XUUM f, 28, XLV fy9. LP. 
acuminata W. Sm. B. D. XVIII f. 164. Nav. mstabiis A. S. Atl. XLII f. Le to 40. Nav. de- 
bits Panr. II] p. 44 Pl. XII f. 214 (1889). Nav. hybrida Hirt. a. Perac. D. d’Auvergne p. 85 
Pl. IV f. 9 (1893). Nav. hybrida var. Biclawskii Hirt. a. Pera. |. c. p. 85 Pl. IV f. 10. 

Fresh water: Sweden (Lapland to Skane)! Finland (Russian Lapland to Abo)! Norway! 
Iceland! Great Britain (Premnay Peat, Loch Kinnord)! Italy (S:ta Fiora Dept.)! Hongkong (Atl.), 
New Zealand! Australia (Blue Mountains)! America (Waltham Mass., Crane Pond, Demerara River, 
Brazil, Trinidad)! 

Var. interrupta Cu. — Strie uni- or bilaterally interrupted in the middle by a trans- 
verse fascia. 

Fresh water: Japan, lignite (Brun Coll.)! 


86 P. T. CLEVE, SYNOPSIS OK THE NAVICULOID DIATOMS. 


This species is of very frequent occurence and very variable, especially as to the breadth 
of the axial area, which sometimes becomes very broad as in the form named by A. 8. Nav. instabilis. 


42. P. pauleusis Grun. Ms. — V. linear, slightly narrowed to the obtuse, rounded ends. 
L. 0,065 to 0,14; B. 0,011 to 0,014 mm. Median line filiform, with approximate central pores and 
slightly curved, elongate, terminal fissures. Axial area wide, about a third of the breadth of the 
valve, linear. Strie 14 to 15 in 0,01 mm., almost transverse to the ends. — A. 8S. Atl. XLIII 
f. 7, 8, 9 (without name). Icon. n. Pl. I f. 20. 

Fresh water: America (Greenland, White Mountains, Cherryfield, Monmouth, Ducks Pond, 
Maine, Sierra Nevada, Demerara River, Brazil, Caldas, S:n Paolo)! 


43. P. brevicostata Cri. (1891). — VY. linear, with parallel margins and broad, rounded 
ends. L. 0,1 to 0,12; B, 0.016 mm. Median line almost filiform. Terminal fissures comma-like. 
Area very broad, irregularly lanceolate. Striz 8 to 9 in 0,01 mm. parallel throughout. — Nav. 


henuptera A. S. Atl. XLIII f. 26, 27. Pinn. brevicostata Cu. D. of Finl. p. 25 Pl. I f. 5. 

Fresh water: Sweden (Rosslingen in Kalmar lin)! Finland! Bengal! 

Var. leptostauron Cu. (1891). — L. 0,075 to 0,01; B. 0,013 mm. Strize 10 in 0,01 mm., inter- 
rupted in the middle. A. 8. Atl. XLIIT f. 25 (without name). — D. of Finl. p. 25. 

Fresh water: Sweden (Stensele Lappmark, Rosslingen in Kalmar lin, Ojasjé in Blekinge)! 
Finland (Tavastland)! Scotland (Ordie Dept.)! Germany (Laacher See, Atl.), France (Lac de Ge- 
rardmer, Vosges)! 

Var. Demerare Cu. — YV. linear, attenuated towards the subecuneate ends. L. 0,07; B. 0,01 
mm. Area about a third as broad as the valve. Central area a transverse fascia. Striz 10 in 0,01 mm. 

Fresh water: Demerara River! 


44. P. acrospheria Bros. (1838). — Y. linear, more or less gibbous in the middle and at 
the ends. L. 0,032 to 0,18; B. 0,008 to 0,o2 mm. Median line filiform, its central pores approxi- 
mate and its terminal fissures semicircular. Axial area about a third as broad as the valve, 
finely punctate. Striz 9 to 14 in 0,01 mm. parallel, or slightly radiate at the ends. 

Forma maxima. —- L. 0,15 to 0,18; B. O,o2 mm. Striz 9 in 0,o1 mm. — Nav. acrosph. var. 
sandvicensis A. 8. Atl. XLIII f. 14, 15. 

Fresh water: Java (eatable earth)! New Zealand! Sandwich Islands (Atl.). 

Forma genuina — L. 0,1; B. 0,012 mm. Strize 10 to 12 in 0,01 mm. — Frustulia acrospheria 
Brus. Considér. p. 19. Nav. acrosph. Kitz Bac. p. 97 Pl. V £..2. Donk, Br. Dip. 72 ei 
£2. W. SmecBaDs Rox £183. Au So At) SoG se iG (2279): 

Fresh water: Sweden (Rossliingen in Kalmar lan)! Finland (Savolaks)! Scotland (Atl.), 
Bengal! Illinois! Brazil (Caldas)! Ecuador! 

Forma minor. — lL. 0,035 to 0,07; B. 0,008 to 0,01 mm. Striz 13 to 14 in 0,01 mm. — 
A. 8S. Atl. XLII f. 23. 

Fresh water: Bengal! Australia (Blue Mountains)! Pensacola (Atl.), California! 

Var. turgidula Grun. Ms. — V. strongly gibbous in the middle. L. 0,048 to 0,07; B, 0,012 
mm. Striz 12 in 0,01 mm. 

Fresh water: Waltham Mass.! 


Var. undulata Cu. —— V. with three slight inflations. L. 0,11; B. 0,012 mm. Strize 12 in 0,01 mm. 
Fresh water: Sweden (Lake Rosslangen in Kalmar lan)! 
Var. levis Cu. — L. 0,083; B. 0,017 mm. Area smooth. Strizw 8 to 12 in 0,01 mm. — 


A SACL Xt is. 
Fresh water: New Zealand! Australia (Blue Mountains)! 


45. P. singularis A. S. (1876). — YV. gibbous in the middle, with cuneate and capitate 
ends. L. 0,106; B. 0,019 mm. Median line straight, with approximate central pores and comma- 
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like terminal fissures. Area very broad, linear, slightly widened in the middle. Strize 8 in 0,01 
mm. — A. 8. Atl. XLIII f. 20. 
Fresh water: Celebes (Atl.). 


46. P. integra Grun. Ms. — V. linear, with parallel margins, or slightly gibbous in the 
middle. Ends cuneate, often subcapitate. L. 0,11 to 0,12; B. 0,016 to 0,017 mm. Median line 
flexuose, with approximate central pores and small, semicircular, terminal fissures. Area broad, 
linear, gently dilated in the middle. Striz 7 in 0,01 mm., almost parallel, not interrupted. — 
Pesach. XIE £19, 

Fresh water: America (Crane Pond, Waltham Mass.)! French Pond (Atl.). 

The median line is bordered on each side by a silicious rib. 


47. P. nodosa Ens. (1838). — V. more or less distinctly triundulate, with capitate to 
rostrate ends. L. 0,055 to 0,075; B. 0,009 to O,o12 mm. Median line filiform, with approximate 
median pores and semicircular terminal fissures. Axial area wider than a third of the breadth of the 
valve. Strive 8 to 10 in 0,01 mm. parallel, more or less convergent at the ends, interrupted or not. 

Forma genuwina. — Ends rostrate. Strize 8 to 9 in 0,01 mm. parallel throughout, uni- or 
bilaterally interrupted. — Nav. nodosa Eup. Inf. p. 179 Pl. XIII f. 9? M. G. XVII: 2 f. 12, 13. 
Groun. Verh. 1860 p. 521, Pl. IV f. 21. WN. (Pinn.) nodosa Grae. Mo J. 1856 Pl. 1f. 5. A. S. 
mle RIV, f. 56; to, 58. 

Fresh water: Scotland (Greg.)! France (Lac Gerardmer, Vosges)! America (Canada, French 
Pond, Albany)! 

Forma capitata. — Ends capitate. Area often punctate. Striz 10 to 11 in 0,01 mm., con- 
vergent at the ends. — Pinnularia isocephala Kus. M. G. V: 3 f. 21? P. monile Enz. M. G. 
KVIL 1 fla? 

Fresh water: Sweden (Lake Rosslingen in Kalmar lin)! America (Houghton, Michigan)! 

Var. Formica Eup. (1843). — YV. triundulate, with strongly inflated middle and capitate 
ends. L. 0,08 to 0,09; B. O,o14 mm. Striz 9 in 001 mm., interrupted in the middle, convergent 
at the ends. — Nav. Formica Kus. Am. p. 180. M. G. IV: 3 f. 8. Pinnul. polyonca Luwis Proc. Ac. 
N. Se. Philad. 1861 p. 67 Pl. Il f. 7. Nav. peripunctata Brun. D. Esp. n. p. 37 Pl. XVI f. 11, 1891. 

Fresh water: N. America (Waltham, Mass.! N. Jersey to Savannah, Lewis). 


48. P. parva (Eup. 1843?) Grea. (1854). — V. linear, gradually tapering from the middle 
to the obtuse or capitate ends. L. 0,04 to 0,07; B. 0,007 to 0,013 mm. Median line filiform with 
approximate central pores and semicircular terminal fissures. Axial area broad, lanceolate. Striz 
9 to 10 in 0,01 mm., almost parallel, convergent at the ends, frequently uni- or bilaterally inter- 
rupted. — Stauroptera parva Bus. Am. III: 1, f. 19? P. parva Gree. M. J. Il Pl. IV f. 11. Nav. 
parvula Raurs Pritch. Inf. p. 908 (1861). Grun. Foss. D. Ost. Ung. p. 143 Pl. XXX f. 387. Nav, 
gibba var. brevistriata V. H. Syn. p. 78 Pl. Vif. 5. A.S. Atl. XLII f. 21. Nav. gibba forma. curta 
Buetsco Rabh. Alg. Sachsens N:o 951 (1860). Nav. biglobosa Scuum. P. D. IT Nacht. f. 48? Nav. 
curtestriata Pant. TII Pl. XII f. 188 (1893). Nav. (peregrina var.?) curtestr. Pant. II p. 44 Pl. 
ie L9t (1889)! 

Fresh water: Sweden! Finland! Scotland (Greg.), Holstein! Dresden! Hungary, foss. Grun., 
Java! Australian Alps! New Zealand! North America (Crane Pond, Illinois)! Argentina! 

Var. Lagerstedtii Cu. — lL. 0,025 to 0,033; B. 0,005 to 0,oos mm. Striz 8,5 to 10 in 0,01 
mm. —- Nav. parvula Laest. Spitsb. D. p. 26 Pl. II f. 4 1873. 

Fresh water: Beeren Eiland, Spitsbergen (Lagst.). 

Var. Nove Zealandie Cu. — L 0,032; B. 0,oos mm. Striw 12 in 0,01 mm. interrupted on 
both sides of the central nodule. 

Fresh water: New Zealand (Rotomahana)! 


49. P. modesta Grun. (1882). — V. linear-lanceolate with obtuse ends. L. 0,035; B. 0,007 
mm. Median jine with approximate central pores. Area broad, lanceolate. Strize 21 to 22 in 
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0,o1 mm. parallel, convergent at the ends. — Nav. modesta Gruy. Foss. D. Oster. Ung. p. 143 
1d BpP.@.@.€ ip aU) 


Fresh water: Hungary, foss. Grun., Ecuador (Riobamba)! 


VII. Majores. 
Artificial key. 
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50. P. macilenta (Kus. 1843) CL. — V. linear, with broadly obtuse ends. L. 0,11 to 0,153 
B. 0,017 to 0,o2 mm. Median line broad, oblique, not complex; its central pores approximate and 
the terminal fissures comma-like. Axial area wide, less than a third of the breadth of the valve, 
linear, scarcely widened in the middle. Striw parallel, 8 to 9 in 0,01 mm. crossed by a narrow 
band. — Exp. Am. 21 f. 23? M. G. I f. 7; I: 3 f.. 13. Cu. Diat. of Finland p. 24 Pl. I f. 27. 

Fresh water: Sweden (Lake Wenern, Lake Rossliingen in Kalmar lin)! Finland (Nyland, 
Pudasjirvi)! Hungary (Bory, fossil)! America (Pine spring, Hermico Co, Va, Deby Coll.)! 


51. P. secernenda A. S. (1876). — V. linear, with broadly rounded subcapitate ends and 
slightly gibbous middle. L. 0,17; B. 0,021 mm. Median line oblique with approximate central 
pores. Axial area narrow, not dilated around the central nodule. Strive 7 to 8 in 0,01 mm. almost 
parallel. — Nav. sec. A. 8. Atl. XLII f. 13. 

Fresh water: Laconia U. S. A. (Atl.). 


52. P. trigonocephala Ci. N. Sp. — V. linear, gibbous in the middle and at the broadly 
cuneate, subecapitate ends. L. 0,17 to 0,2; B. 0,026 mm. Median line narrow, its central pores 
approximate. Terminal fissures comma-shaped. Axial area narrow, linear, slightly dilated in the 
middle. Striz 7 in 0,01 mm. slightly divergent in the middle and convergent at the ends. Bands 
not visible. —- Pl. I f. 21. 

Fresh water: America (Waltham Mass., Hudson River, Deby Coll., Big Lake 8. Calif. 
Deby Coll.)! 


53. P. conspicua A. 8. (1876). — V. linear, gibbous in the middle and at the ends. L. 0,11 
to 0,13; B. O,o1s to O,o19 mm. Median line filiform, with approximate central pores and semi- 
circular terminal fissures. Area very narrow, slightly dilated around the central nodule. Strive 
11 in 0,01 mm. slightly divergent in the middle, elsewhere almost parallel. — Nav conspicua 
A. 8. ‘Atl. MOTI f. Os 14: 


Fresh water: Demerara River! 
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54. P. Flamma A. 8S. (1876). — V. linear, with broadly rounded ends. L. 0,14 to 0,15; 
B. 0,025 to 0,02 mm. Axial area very narrow, central orbicular. Striw subparallel, flexuose, in 
the middle radiate, 7 to 9 in 0,01 mm., crossed by a broad band. — Nav. Flamma A. 8. Atl. 
Muh £27. 28. 


Fresh water: Demerara River! 


55. P. Flammula A. 8. (1876). — V. linear, with somewhat dilated and capitate ends. 
L. 0,1; B. 0,015 mm. Axial area narrow, central orbicular. Strive radiate, 9 in 0,01 mm. — Nav. 
Flammula A. S. Atl. XLII f. 26. 

Fresh water: Demerara River! 

Seems to be only a smaller form of the preceding. 


56. P. oregonica Ci. N. Sp. — V. linear, slightly triundulate, with cuneate, subacute ends. 
L. 0,113; B. 0,015 mm. Median line filiform with approximate median pores, and semicircular 
terminal fissures. Axial area very narrow, widened in the middle to a rhomboid-lanceolate central 
area. Striz 11 in 0,01 mm. divergent in the middle, convergent at the ends. — A. S. Atl. XLIITf. 34. 
Fresh water: Oregon, fossil! 


57. P. major Kiirz (1833). — V. slender, linear, gibbous in the middle, and at the rounded 
ends. L. 0,2 to 0,3; B. 0,03 mm. Median line not complex, oblique; terminal fissures comma- 
shaped. Area linear somewhat less than a third of the breadth of the valve, scarcely widened in 
the middle, convergent at the ends, crossed by a narrow band. — Frustulia major Kitz Syn. p. 19 
Poor Nae. mays Kor Bac. p. 97 Pl. IV £°19,-21.- Donk. B.D. p. 69 Pl Xi rf 2. V. H. Syn. 
poo EEA Veto) A-. PAS. Atl. X LEM £., 8: 

Fresh water (usually larger lakes): Sweden (Lapland to Skane)! Finland (Russian Lap- 
land to Nyland)! Novaja Zemla! France! Switzerland (Lac Leman)! Japan! New Zealand! America 
(Canada, Albany, Michigan, Washington Territory)! 

Var. linearis Cu. — V. linear, not gibbous in the middle, or ends. Area narrower. Strive 
7 in 0,01 mm. — Pinn. maj. W. Sm. B. D. XVIII f. 162. Nav. maj. var. andesitica Pant. III 
PI WEL £. 113) (1898). 

Fresh water: Sweden (Lake Rosslingen)! Norway (Stavanger, foss.)! England Sm. Finland 
(Pudasjarvi, foss.)! Holstein! Germany! Africa (Congo, V. H. Coll.)! America (Monticello New 
York, Waltham Mass., Demerara)! 

Var. heroma A. 8S. (1876). — V. gibbous in the middle and at the subeuneate ends. L. 0,26; 
B. 0,035 mm. Median line broad, oblique. Area narrow. Striz 8 in 0,01 mm. slightly divergent 
in the middle, and convergent at the ends. Bands indistinct. — Nav. heroina Atl. XLII f. 2. 

Fresh water: Demerara River! 

Var. asymmetrica Cu. — V. linear, with broad, obtuse ends. LL. 0,14 to 0,26; B. 0,02 to 0,03 
mm. Median line asymmetrical, the two halves of it meeting each other in an obtuse angle. — 
BLP. 522, 

Fresh water: America (Eralton Lake Canada, Waltham Mass., Crane Pond, Montgomery 
Alabama)! 

Var. subacuta Eup. (1854). — V. linear, with parallel margins and cuneate ends Area 
narrow. Strie 7 to 7,5 in 0,01 mm. — Pinnul. subacuta Kus. M. G. XXXV A 6 f. 12. — A. S. 
Atl. XLIII f. 30 to 32. 

Fresh water: Demerara River! Caldas, Brazil! 

Var. turgidula Cui. — V. strongly gibbous in the middle and at the ends. L. 0,17 to 0.28; 
B. 0,034 to 0,04 mm. Striz 7 to 8 in 0,01 mm. 

Fresh water: America (Monticello, Troy, Sierra Nevada)! 

This form is very similar to P. latevittata var. Domingensis, from which it differs only by 
a narrower band across the stri. 

K. Sv. Vet. Akad. Hand]. Band 27. N:o 3. 12 


90 Pp. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. - 


Var. transversa A. S. (1876). — V. very slender. L. 0,17 to 0,22; B. 0,o2 mm. Median line 
very broad and oblique. Strive 9 in 0,01 mm. — Nav. transversa A. S. Atl. XLII f. 5 to 6. 
Fresh water: Finland (Sodankylé)! America (Monticello)! Australia (South Yarra)! 


58. P. Esox Eup. (1843). — V. triundulate, with obtuse ends. L. 0,08 to 0,145; B. 0,012 
to O,o22 mm. Median line not complex, narrow. Terminal fissures comma-like. Area linear, 
narrow, less than !/, of the breadth of the valve. Striz 8 to 10 in 0,01 mm., divergent in the 
middle, convergent at the ends, crossed by a narrow band. — Am. I: 2 f. 4? Scuum. Pr. D. I 
Pl. IX f. 36? Ct. Diat. of Finl. p. 24 Pl. I f. 3. Hurre. D. d'Auvergne p. 82 Pl IV f. 4. 

Fresh water: Sweden (Almten in Kalmar lan)! Finland (Sodankyla)! Greenland! Puy de 
Dome, fossil (Hérib.), America (Maine, Brun Coll.)! 


59. P. latevittata Ci. N. Sp. — V. linear, with broad, rounded ends. I. 0,18; B. 0,033 
mm. Median line not complex, oblique; terminal fissures comma-shaped. Axial area broad, less 
than 1/, of the breadth of the valve, widened in the middle. Strive 6 in 0,01 mm., divergent 
in the middle, convergent at the ends, crossed by a very broad band. — A. 8. Atl. XLII f. 5. 

Fresh water: Puerto Monte, Chile, foss.! Ecuador! 

Var. Domingensis Cu. — Y. slender, gibbous in the middle and at the ends. L. 0,15 to 
0,36; B. 0,022 to 0,04 mm. Strie 6 to 8 in 0,01 mm. — A. S. Atl. XLIII f. 3. Cu. Diatomiste 
EP), NAT eta 

Fresh water: North America (Cherryfield, Atl.), West Indies, Jamaica and St. Vincent 
(Grove Coll.)! San Domingo (Witt Coll.)! Ecuador! 


60. P. Daetylus Ens. (1843). — V. subelliptic-linear, with rounded, obtuse ends. L. 0,17 
to 0,32; B. O,o3 to 0,05 mm. Median line gently undulate, not complex. Central nodule large, 
excentric; terminal fissures comma-shaped. Axial area moderately wide, about '/, as broad as the 
valve, irregularly linear-lanceolate. Striaw 4,5 to 5 in 0,01 mm., crossed by a broad band. — Am. 
p. 182 Pl. IV: 1 f. 3. P. Gigas Enz. Am. p. 133, II: 3 f. 1. Navicula Dactylus A. S. Atl. XUIT 
f. 3, 4,.6. Nav. Dac. forma maxima VY. H. Syn. Pl. Vf. Naw. sGigas Aes. Atl ln ele 

Fresh water: Sweden (Lapland to Halland)! Norway! Finland! Scotland (Premnay Peat)! 
France (Lac Gerardmer Vosges)! America (common: most diatomaceous earths)! 


Var. horrida Hirt. a. Perac. (1893). — L. 0,16; B. 0,025 mm. Area with irregularly 
scattered spines. Strize 7 in 0,01 mm. — Nav. maj. var. horr. Hiri. a. Perag. D. d’Auvergne 


poo Ly ie. 

Fresh water: Puy de Dome (fossil). 

Var. Demerare Cu. — Linear, with subcuneate ends. L. 0,14; B. 0,034 mm. Striz 5,5 in 
0.01 mms > Ax. Ath worl tf 2o: 

Fresh water: South America (Demerara River)! 

Var. Dariana A. S. (1876). — Y. lanceolate, with obtuse ends. L. 0,18 to 0,21; B. 0,041 
0,045 mm. Median line oblique, not complex, with comma-shaped terminal fissures. Axial area 
broad, less than '/, of the breadth of the valve, widened in the middle. Strive 7 to 8 in 0,02 mm., 
divergent in the middle, convergent at the ends, crossed by a broad band. — Nav. Dariana A. 8. 
Ati Mile 24 eo: 

Fresh water: America, Crane Pond! Schasta Co. Calif.! Neuse River (Atl.), Darien (Atl.). 


VIII. Complexe. 
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61. P. viridis Nrrzscu (1817). — V. elliptic-linear, with parallel margins, attenuated to- 
wards the rounded ends. L. 0,14 to 0,17; B. 0,02 to 0,o24 mm. Median line complex; terminal 
fissures comma-shaped. Axial area linear, ae about '/; of the breadth of the valve, slightly 
widened around the central nodule. Striz 6,5 to 7,5 in 0,01 mm. slightly divergent in the middle 
and convergent at the ends, else almost parallel, died by a distinct band, about '/, of the length 
of the striz. — Bacillaria viridis Nivzscu Pl. IV f. 1 to 3. Pinnul. viridis Eup. Inf. p. 182. Nav. 
mmaus Kur Bac: p. 97 Pll XXX £. 12h A. Si cAtl. MIR Motowta 192h 22:23. 'ViiH. Syn. 
p. 73 Pl. V f. 5. Pinnul. medioconstricta Rann. A. Sachsens N:o0 952 (1860). Nav. Gutvinskii Panv. 
TEE PL XIV. (217: (4893)? 

Fresh water: Sweden (Lapland to Skane)! Norway! Finland (Russian Lapland to Ladoga)! 
Belgium (V. H.), Germany (Franzenbad Dept.)! Hungary (Dubravica Dept. Grun.), Italy (Livorno, 
Atl), Australia (Talbot River, Victoria)! New Zealand! America (Illinois, California, Ecuador, 
Brazil)! 

Var. intermedia Cu. (1891). — V. linear. L. 0,075 to 0,11; B. 0,014 to 0,015 mm. Area 
about 1/, of the breadth of the valve. Striz 8 to 9 in 0,01 mm. divergent in the middle, conver- 
gent at the ends, crossed by a narrow band. — Nav. major A. S. A. Atl. XLII f. 9, 10. Pinn. 
wrid. var. int. Cu. D. of Finl. p. 22. Nav. viridis Panv. III Pl. VIN f. 119 (1893)? 

Fresh water: Sweden (Lapland, Smaland)! Finland! Scotland (Atl), Congo (V. H. Coll.)! 
Java! Australia (Blue Mountains)! 

Var. commutata Grun. (1876). — V. linear. L. 0,05 to 0,09; B. 0,01 mm. Area narrow, 
widened in the middle. Strive 10 to 12 in 0,01 mm. divergent in the middle, convergent at the 
ends. Bands indistinct. — Pinnul. viridis W. Sm. XVIII f. 163 a’. Nav. commutata Grun. A. S. 
Atl. XLV f. 385 to 37. Pinn. Heuflert Prptctno Ischia Pl. Il f. 17 (1867). Pinn. sudetica H1use 
Rab. A. Eur. N:o 1023 (1861). Nav. decumana Pan. III Pl. XXXV f. 499 (1893)? 

Fresh water: Sweden (Upsala, Rosslingen in Smaland)! Finland (Russian Lapland to La- 
doga)! England Sm., Scotland (Lock Canmor Atl.), Germany (Harz, Atl.), France (Lac Gerardmer, 
Vosges)! Tasmania! America (Canada, Waltham Mass., S:ta Rosa Calif., Sierra Nevada, Rio Purus 
Brazil)! 

Similar to Pinn. vir. var. commutata is Pinn. oblongo-lincaris Kostowsky (Materialy 1888 
p- 23 Pl. XVII f. 5) but this form has wider striz, about 6 in 0,01 mm. 

Var. leptogongyla (EKup.?) Grun. (1876). — V. linear with parallel margins, or slightly 
gibbous in the middle. Ends rounded. LL. 0,08; B. 0,01 mm. Area narrow, strongly dilated in 
the middle to a rhomboid-orbicular space. Median line filiform. Terminal fissures semicircular. 
Strie 10 in 0,01 mm., divergent in the middle, convergent at the ends. — Nav. leptogongyla Grun. 
in A. S. Atl. XLV f. 26 to 28. Nav. Tabellaria Donx. B. D. p. 70 Pl. XII f. 4? 

Slightly brackish water: Eger, Franzenbad foss.! 

Var. fallax Cu. — Li. 0,045 to 0,095; B. 0,009 to 0,016 mm. Area very narrow. Striz 10 to 
12 in 0,01 mm., almost parallel, frequently uni- or bilaterally interrupted. — Pimnul. viridis 8 W. Sm. 
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Br. D. XVIII f. 163 8. Nav. semicruciata A. S. Atl. XLIV f. 43? XLII f. 24. Nav. viridis 
var. commutata Vo. EH. 8. p. 73 Pl.V f.:6s" A. S. Atl Xa ti 10) ae 

Fresh water: Sweden (Lapland to Smaland)! Belgium (V. H.), Germany (Harz Atl.. His- 
leben Atl.), Australia (Waltham Mass., Monticello, Sierra Famatina Argent., Rio Purus Brazil)! 

According to Van Heurck’s Syn. the valves of the same frustule are dissimilar, the strize 
being in one uninterrupted and in the other unilaterally interrupted. This variety, confounded 
with the preceding, is distinguished by its almost parallel striae. 

Var. semicruciata GruN. (1882). — V. large. Striz unilaterally interrupted. — Nav. viridis 
var. semicruciata Grun. Foss. D. Oster. Ung. p. 143. 

Fresh water: Hungary, foss. (Grun.). 

Var. rupestris Hanrzscu (1861). — lL. 0,04 to 0,065; B. 0,007 to 0,o12 mm. Area very 
narrow. Strizw 13 to 15 in 0,01 mm. divergent in the middle, convergent at the ends. — Pinnul. 
rup. Hantzscu Rab. Alg. E. N:o 1203. Nav. rup. A. S. Atl. XLV f. 38 to 44. 

Fresh water: Sweden (Top of the mountain Areskutan! Vernamo, foss., Atl.), Norway! 
Finland! Denmark (Ringkidbing, Atl.), Holstein! Iceland! Scotland (Braemar, Edinburgh, Loch 
Canmor, Atl.), Saxony! America (Cherryfield)! Martinique! 

Var. dispar Scuum. (1862). — Area unilateral. L. 0,05 to O,o6 mm. Strize 7 in 0,01 mm. 
— Nav. dis. Scuum. P. D. 1 Nachtr. p. 189 f. 50. 

Fresh water: Kénigsberg, foss. (Schum.). 


62. P. distinguenda Cx. (1891). — V. linear to elliptic-linear, with rounded ends. L. 0,10 
to O,18; B. 0,02 to 0,026 mm. Median line distinctly complex; central nodule large, excentric; 
terminal fissures comma-like. Axial area broad, about '), of the breadth of the valve, irregularly 
linear-lanceolate, unilaterally widened in the middle. Striz 7 in 0,01 mm., strongly divergent in 
the middle and convergent at the ends, crossed by indistinct bands. — Nav. viridis Kitz Bac. 1V 
f. 18. Pinnul. viridis W. SM. f. 163 a. Pinnul. viridis var. distinguenda Cu. D. of Finl. p. 22 
Pl. I f. 1. Nav. Hyril Pant. HI Pl. XVII f. 257 (1893)? Nav. viridis var. fossilis Pant. IIL 
Pl. XII f. 193 (1893). Nav. paripinnata Panr. IIT Pl. XVIII f. 263 (1893)? 

Brackish or fresh water: Sweden (Carlshamn and Sédertelge Depts.)! Finland! Hungary 
(Bory Dept.)! Kamtschatka! Africa (Congo V. H. Coll.)! Australia (South Yarra, Tasmania)! New 
Zealand! America (Houghton foss., Michigan Shasta Co. and S:ta Rosa Cal., Washington Territory, 
Sierra Famatina, Argent.)! 


63. P. gentilis Donk. (1873). — VY. linear, with parallel margins and broadly rounded ends. 
L. 0,14 to 0,25; B. 0,022 to 0,o36 mm. Median line slightly complex, with somewhat approximate 
central pores and comma-shaped terminal fissures. Axial area narrow, less than !/, of the breadth 
of the valve. Strie 7 in 0,01 mm., divergent in the middle, convergent at the ends, crossed by a 
moderately broad, not very distinet, band. — Nav. gentilis Donk. Br. D. p. 69 Pl. XID f. 1. ALS. 
Atl. KULIT f.,2. 

Fresh water: Sweden (Lapland to Upland)! Finland! England (Donk., Atl.), Schlesien 
(Gronowitz foss.)! United States (Salem Mass., Waltham Mass.)! 


64. P. nobilis Ens. (1840). V. linear, slightly gibbous in the middle and at the broadly 
rounded ends. L. 0,25 to 0,35; B. 0,034 to 0,05 mm. Median line complex, with somewhat approxi- 
mate central pores and comma-shaped terminal fissures. Axial area linear, less than '/, of the 
breadth of the valve, slightly widened around the central nodule. Striz 4,5 to 5 in 0,01 mm. | 
divergent in the middle, convergent at the ends, crossed by a distinct band, !/, as broad as the 
length of the strie. — Ber. 1840 p. 214. W. Sm. Br. D. XVIII f. 161. P. mesogongyla Eup. p. p. 
M; G., Viz i fivcdsn Mav. nobilis Aktrz, Baer px. 98 Pl.:1V, 6 24.+, Donk! Br. D) px68\PheXD f. 1 
Ve Hu Synsip. (3)Pl. Vf. 24pAceS) Atl Ss feol, 


€ 
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Fresh water: Sweden (Lapland to Smaland)! Norway (Stavanger Dept.)! Finland! Eng- 
land! Scotland! Ireland! France! Switzerland (Br.), Italy (Livorno, foss.)! America (Salem and 
Boxford Mass., Big Lake Cal. Montgommery Ala., Washington Terr. all foss.)! 

Var. neogena GRUN. (1882). — L. 0,215; B. 0,032 to 0,o36 mm. Area broader. Stria 5 in 
0,01 mm. — Nav. nob. var. neog. Grun. Foss. Diat. Oster. Ung. p. 143 Pl. XXX f. 41. Panr. I 
Ph, LX fr, 159. 

Fresh water: Dubravica, Hungary, foss. (Grun.). 

Var. fossilis Pant. (1889). — L. 0,12 to 0,21; B. 0,018 to 0,033 mm. Striz 6,5 to 8 in 0,01 
mm. — Panr. II p. 51. 

Fresh water?: Bory Hungary (Pant.). 


65. P. flexuosa Ci. N. Sp. — V. linear to elliptic-linear, with rounded ends. LL. 0,22 to 
0,27; B. 0,04 to 0,048 mm. Median line complex. Central nodule large, excentric; terminal fissures 
comma-shaped. Axial area broad, somewhat less than 1/, of the breadth of the valve, not, or very 
slightly, widened in the middle. Strie 4,5 to 5 in 0,01 mm., slightly divergent in the middle and 
convergent at the ends, crossed by broad, distinct bands. — PI. I f. 23. 

Fresh water: Canada (Eralton Lake)! United State (Cherrytield, Crane Pond)! 

This form is nearly akin to P. nobilis, but closely resembles P. Dactylus, from which species 
it differs principally by its complex median line. 


66. P. streptoraphe Cx. (1891). — V. linear with parallel margins and broad, rounded ex- 
tremities. L. 0,18 to 0,26; B. 0,03 mm. Median line strongly complex; terminal fissures comma- 
shaped. Axial area moderately narrow, less than 1/, of the valve, not widened in the middle. 
Strix almost parallel, 5 in 0,01 mm., crossed by a broad and distinct band. — Nav. sp. A.S. Atl. 
XLII f. 7. Nav. viridis var. sublinearis Grun. Franz Jos. L. D. p. 98 Pl. If. 22. Pin. streptoraphe 
Cu. Diat. of Fin]. p. 23. 

Fresh water: Franz Jos. Land (Grun.), Sweden (common in most diatomaceous earths from 
Lapland to Smaland)! Finland! England (Premnay Peat, Loch Leven)! France (Lac de Grandlieu 
Loire infér.)! N. America (common in most diatomaceous earths, for inst. Nova Scotia, New York, 
Massachusetts, California)! 

Var. styliformis Grun. (1884). — L. 0,116; B. 0,0125 mm. Striz 7 in 0,01 mm. Area narrow. 
— Ens. M. G. XXXVI: 17 f. 6? Nav. viridis var. stylf. Grun. Franz Jos. L. D.p. 98 Pl. I f. 21. 

Fresh water: Franz Josefs Land (Grun.). 

Var. minor Cu. (1891). — L. 0,085 to 0,1; B. 0,015 to 0,016 mm. Area distinct. Stric 
slightly radiate, 6,5 in 0,01 mm., interrupted on one or both sides of the central nodule. — Nav. 
vwridis-A. S. Atl. XLII f. 20. Pinnul. viridis var. minor Cu. Diat. of Finl. p. 22 Pl. I f. 2. 

Fresh water: Sweden (Rosslingen Smal., Ebbetorp Dept. Smal.)! Finland! 


67. P. isostauron (Eup. 1843?) Grun. (1880). — V. linear, with parallel margins and 
rounded ends. L. 0,03 to 0,07; B. 0,008. Median line flexuose, axial area narrow, widened around 
the central nodule to a transverse fascia. Strie# parallel 9 to 12 in 0,01 mm. — Stauroptera iso- 


stawron Exp. Am. p. 135 f. 1. M. G. XVI:1 f. 7?) Nav. viridis var. icostauron Grun. A. D. p. 27 
Pl. I f. 14. Nav. icostawron var. conifera Brun a. Hérip. D. d'Auvergne p. 91 Pl. Il f. 2. 

Fresh water: Greenland! Iceland! Kara Sea (Grun.), Sweden (Férarm in Asnen, Upsala)! 
Finland! Puy du Dome (fossil), Colorado (Brun Coll.)! 

Stauroptera isostauron of EHRENBERG is very doubtful and may perhaps denote some forms 
of Pinn. divergens, scarcely the species of GruNow, which is closely related to P. Aestuarti Cu. 
P. isostauron may perhaps more properly be placed in the group Gracillime. 


68. P. Aestuarii Ct. N. Sp. — V. linear, with parallel margins and rounded ends. L. 0,10 
to 0,12; B. 0,016 mm. Median line flexuose; terminal fissures semicircular. Axial area moderately 
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broad, linear. Central area a transverse fascia, reaching to the margin. Strie parallel, 7 to 7,5 
0,01 mm. — Pl. I f. 16. : 

Slightly brackish water: Sweden (postglacial deposit of Ebbetorp in Kalmar Lian)! Mouth 
in of Delaware! Connecticut! 


69. P. eardinalis Ens. (1840). — V. linear, with broad, rounded ends. L. 0,15 to 0,2; 
B. 0,03 to 0,035 mm. Median line distinctly complex, central pores approximate, terminal fissures 
comma-shaped, small. Axial area wide; central area a broad transverse fascia, reaching to the 
margin. Strive 5 in 0,o1 mm., slightly divergent in the middle and convergent at the ends, crossed 
by a broad band. — Stauroptera cardinalis Ens. Berl. Abh. 1840 p. 213 (accord. to Chase). Pinnul. 
cardinalis W. Sm. Br. D. I Pl. XIX f. 166. Nav. cardinalis A. 8. Atl. XLIV f. 1,2. V.H. Syn. 
p. (4 Suppl. Pl A f. 5. 

Fresh water: Sweden (Lapland to Smaland foss.)! Finland! Ireland, Scotland (Loch Leven, 
Ordie Deposit), Belgium (V. H.), Italy (Livorno, Atl.), Switzerland (Brun). 


IX. Marine. 
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70. P. ambigua Cri. N. Sp. — V. linear, with rounded ends. Li. 0,033 to 0,078; B. 0.007 


to O,oos mm. Central nodule small, terminal nodules small, approximate to the margin. Area 
broad, linear, not widened in the middle. Striz short, parallel, 8 to 9 in 0,01 mm., with capitate 
terminations. — Nav. retusa Grun. A. D. p. 38 (1880). Cu. Vega p. 470 Pl. XXXVI f. 35. 
Marine: Lysekil (Bohusliin, Sweden, Grun.), Oldenburg (Grun.), Cape Wankarema! 
The frustule is according to Grunow, in the zone-view more or less constricted in the 
middle and more or less broad. The connecting zone has numerous punctate longitudinal divisions 
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Nav. retusa Bris. seems to be a form, akin to Nav. cancellata, and therefore entirely dif- 
ferent from this species, which I have, with much hesitation, placed in Pinnularia. 

Var. (Amphora) Digitus A. 8S. (1875). — V. asymmetrical. LL. 0,05 to 0,1; B. 0,007 to 0,012 
mm. Axial area asymmetrical, a little broader on the dorsal side. Strie 8 in 0,01 mm., not dis- 
tinctly punctate. Frustule rectangular. Connecting zone with several faint Jongitudinal divisions, 
which are finely transversely lineate; lineole 24 in 0,01 mm. — Amphora Digitus A. S. Atl. XXVI 
f. 30. Cu. and Grove Diatomiste I p. 67 Pl. X f. 11 to 13. 

Marine: North Sea! Guernsey (Grove Coll.)! Balearic Islands! Macassar Straits! China! 


71. P. bistriata Lrup. Forrm. (1879). — V. linear; with rounded ends. L. 0,055 to 0,065; 
B. 0,009 mm. Central nodule transversely dilated. Axial area narrow; central area a broad, trans- 
verse fascia. Striz 10 in 0,01 mm. radiate in the middle, transverse or convergent at the ends. 
— Stauroneis bistriata Leup. Fortm. D. Ceylon PI. TX f. 89. 

Marine: Mediterranean Sea (Barcelona)! Ceylon (Leud. Fortm.). Labuan! 

I have seen only two valves of this characteristic form and I have placed it in Pinnularia 
with great hesitation. 


72. P. quadratarea A. 8S. (1874). — V. narrow, linear, with parallel margins and broad 
rounded extremities. L. 0,01 to 0,09; B. 0,011 mm. Median line with small terminal fissures. 
Axial area indistinct or very narrow; central area a broad fascia. Striz parallel, 8 to 10 in 0,01 
mm. -— Nav. Pinnularia Cu. (1868) Sv. N. D. p. 224 Pl. IV f. 1, 2. Nav. quadrat. A. 8S. N.S. D. 
p90 Plt £. 26: 

Marine: Arctic Seas (Arctic America, Spitsbergen, Finmark, Novaja Zembla, Cape Wanka- 
rema)! North Sea (Bohuslin, Sweden)! Mediterr. (Balearic Islands)! Australia Sydney! 

This species was first described by me as Nav. Pinnularia, and later by A. Scumipt as Nav. 
quadratarea, but as my specific name would be inadmissible I have given preference to the name 
of A. Scumrpr. It is a very variable species, of which a great number of forms has been described 
as distinct species, but as they are closely connected I have united them. The chief distinction 
consists in the outline and the number of strive. Closely connected with some of the varieties (Var. 
fluminensis ete.) are P. floridana Cu. and P. cruciata. On the other hand the var. Théelii approaches 
to P. cruciformis Donk. The varieties may be arranged in the following series. 


A. Forms with linear, not constricted valves. 


Var. baltica Grun. (1880). — B. 0,008. Strie 9 in 0,01 mm. — Nav. Pinn. var. balt. 
Grun A. D. p27. 

Brackish water: Baltic (Grun.). 

Var. Seychellensis Grun. (1880). — V. short, linear, with rounded ends. B. 0,011 mm. 
Strie 12 in 0,01 mm. — Nav. Pinn. var. Seych. Grun. A. D. p. 28. 

Marine: Seychelles (Grun.). 

Var. Séderlundii Cu. (1880). — Y. linear, with rounded ends. Li. 0,036 to 0,045; B. 0,006 
to 0,007 mm. Strive 13 to 16 in 0,01 mm. — Nav. Pimn. var. Séderl. Cu. A. D. p. 28. 

Marine: Davis Strait! Balearic Islands! Tahiti! 

Var. Tahitensis Grun. (1880). — V. linear, with subcuneate ends. B. 0,009 mm. Strive 13 
in 0,01 mm. — Nav. Pinn. var. Tah. Grun. A. D. p. 28. 

Marine: Tahiti (Grun.). 

Var. interrupta Cu. (1883). — V. linear, with subeuneate ends. L. 0,08; B. 0,02 mm. 
Strie 9 in 0,01 mm., crossed by irregular, longitudinal, blank bands. — Nav. Pinn. var. interr. 
Cu. Vega p. 463 Pl. XXXVI f. 21. 


Marine: Cape Wankarema! 
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Var. asymmetrica Cu. (1883). — YV. linear, with subcuneate ends. L. 0,08; B. 0,018 mm. 
Axial area narrow, unilateral. Striz 8 in 0,01 mm, — Nav. Pinn. var. asym. Cu. Vega p. 463. 

Marine: Cape Wankarema! 

Var. subproducta Grun. (1880). — Y. linear, with somewhat rostrate ends. B. 0,01 mm. 


Strie 12 in 0,01 mm. — Nav. Pinn. var. subp. Grun. A. D. p. 28. 

Brackish water: Baltic (Grun.). 

Var. amplhiglottis Grun. (1884). — V. linear, with protracted ends. L. 0,115 mm. — Nav. 
Stuxbergu var. amphigl. Grun. Franz Josefs Land D. p. 104. 

Brackish water: North Siberia (Grun.). 


B. Forms with subelliptical to sublanceolate valves. 


Var. Stuxbergu Cu. (1880). — VY. lanceolate, with broad, rounded or subeuneate ends. lL. 
O,o59 to 0,1; B. O,o16 to O,o17 mm. Striz 10 to 12 in 0,01 mm. (finely punctate according to 
Grunow). — Nav. Stuxbergu Cu. A. D. p. 13 Pl. I f. 15. 

Marine: Sea of Kara! Cape Wankarema! 

Var. leptostauron Grun. (1884). — V. elliptic-linear. L. 0,04 to 0,057; B. 0,012 to 0,013 
mm. Central fascia with three indistinct striz. Striz 11 in 0,01 mm. — Nav. Stuxbergii var. 
leptost. Grun. F. Jos. Land D. p. 103 Pl. I f. 32. 

Marine: Franz Josefs Land (Grun.). 


Var. subcontinua Gru. (1884). — V. elliptic. L. 0,04; B. 0,014 mm. Central fascia with 
one or two indistinct strive. — Nav. Stuxbergii var. subc. Grun. Fr. Jos. Land D. p. 103 Pl. If. 33. 

Marine: Franz Josefs Land (Grun.). 

Var. Theelu Cu. (1880). — V. lanceolate, with rostrate, obtuse ends. LL. 0,055; B. 0,017 mm. 


Striz slightly radiate, 10 to 12 in 0,01 mm. — Nav. Theelit Cu. A. D. p. 13 Pl. I f. 22. 
Marine: Kara! Cape Deschneff. 


C. Forms constricted in the middle. 


Var. fluminensis Grun. (1860). — V. linear, slightly constricted in the middle, with broad, 
rounded extremities. L. 0,047; B. O,oos mm. Striz 11 in 0,01 mm. — Nav. fluminensis Grun. 


Verh. 1860" p.520' Pl, Tit. 7. ASD p; 28: 
Marine: Kara! Adria (Grun.), Ceylon! Seychelles! 


Var. kerguelensis Grun. (1880). — Y. linear, constricted in the middle. L. 0,057; B. 0,009 
(middle) to O,o12 (end) mm. Striv 8,5 to 10 in 0,01 mm. — Nav. fluminensis var. kerg. Grun. 
A. D. p. 28. 

Marine: Kerguelens Land! 

Var. minor GRuN. (1880). — L. 0,032; B. 0,005 (middle) to 0,006 (end) mm. Striz 15 in 


0,o1 mm. — Naw. flumin. var. mmor Grun. A. D. p. 28 Pl. I f. 12. 

Marine: Finmark! 

Var. Léczyt Pant. (1889). — VY. linear, slightly constricted in the middle, with cuneate ends. 
L. 0,081; B. 0,007 (middle) to O,o145 (ends) mm. Strize 17,5 in 0,01 mm. Nav. Léczyi Pant. II 
p..90 Pl. ViTr. W4. 

Marine: Bremia Dept. Hungary (Pantoczek). 

I have not seen original specimens and am therefore uncertain whether this form really 
belongs to P. quadratarea or whether it is a Caloneis. 


73. P. Clavieulus Gree. (1857). — Y. linear, with two constrictions, dividing the valve 
into three segments, of which the median one is the smallest. L. 0,038 to 0,048; B. in the middle 
O,oo6, at the ends 0,007 mm. Median line with approximate central pores and distant terminal 
pores. Axial area indistinct; central area a broad, transverse fascia. Striz parallel, 12 to 13 in 
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0,01 mm., radiate at the ends. — Nav. Clavic. Gru. D. of Clyde p. 478 Pl. IX f. 5. A. S. N. 
peep Pree 280 Pani EPR yt 110: 

Marine: North Sea (Coasts of Scotland Greg.) Sweden! Balearic Islands! Bremia, foss. 
Hungary (Pant.). 

Var. javanica Cu. — L. 0,04; B. 0,009 mm. Striz 18 in 0,01 mm. parallel. — Pl. I f. 24. 

Marine: Java! 


74. P. eruciformis Donk. (1861). — V. linear, often slightly inflated in the middle, with 
broad, rounded ends. L. 0,03 to 0,12; B. 0,01 to 0,014 mm. Median line with rather approximate 
central pores, and hook-shaped, large terminal fissures. Axial area indistinct, central area a broad 
fascia, dilated outwards and reaching to the margin. Striw 10—12 in 0,01 mm. radiate in the 
middle, convergent at the ends, crossed by a faint longitudinal depression. —- Nav. cruc. Donx. 
MF UmreNe, Sey be ip-ighO bl lath (fo "B.), Din ph 65) Blo of. 4herAccSuN? S:D. Bly Ui. 25), |) VE 
Syn. p. 74 Suppl. A f. 8. 

Marine: Finmark! North Sea (coasts of Sweden, England and Belgium)! Baltic (Trave- 
miinde Dannf.), West Indies! Cape Horn! Seychelles! 

Var. brevior Cu. (1883). — L. 0,035; B. 0,oo9 mm. Strie 14 in 0,01 mm. — Cu. Vega p. 464 
Piet. Los 

Marine: Cape Deschneff! 

Var. upolensis Grun. (1880). — L. 0,058; B. 0,01 mm. Strie 14 in 0,01 mm., slightly ra- 
diate. — Grun. A. D. p. 28. 

Var. Seychellensis Grun. (GRuN. 1880). — V. lanceolate, with broad, rounded ends. L. 0,043; 
B. 0,01 mm. Striz 10 to 12 in 0,01 mm., strongly radiate. — l. ¢. 

Nav. elata Lxeup. Fortra. (D. de Ceylon p. 27 Pl. HI f. 28, 1879) seems to belong either to 
P. cruciformis or to Achnanthes inflata Grun. 


75. P. cruciata Cr. (1881). — V. linear, slightly constricted in the middle. L. 0,087; B. 
0,017 (in the middle 0,014) mm. Median line with small terminal fissures, and approximate central 
pores. Axial area narrow; central a broad fascia, narrowed outwards. Striz 12 in 0,01 mm. pa- 
mallet —— Way. cruc. Cu. N. R. D. p. 6 Pl. I f.. 11. 

Marine: Greenland(?) 


76. P. floridana Cr. (1881). — V. slightly constricted in the middle. LL. 0,045 to 0,075; 
B. 0,01 to 0,012 (ends), 0,008 to 0,009 (middle) mm. Axial area narrow, distinct; central area a 
broad, transverse fascia. Striz almost parallel, 15 (middle) to 20 (ends) in 0,01 mm. — Nav. flu- 
minensis var. floridana Cu. N. R. D. p. 6 Pl. I f. 10. 

Marine: Pensacola (Florida)! 


77. P. excellens Cr. (1890). — V. linear, slender, slightly constricted in the middle, with 
cuneate ends. I. 0,3; B. 0,03 (middle) to 0,043 (ends). Median line with approximate central pores 
and small, curved terminal fissures. Axial area narrow, linear, slightly widened in the middle, 
where on each side of the central nodule is a linear marking. Strizw almost parallel, 3 in 0,01 
mm., slightly radiate at the ends. — Cu. Diatomiste I p. 31 Pl. V f. 6. 

Marine: Oamaru Dept., New Zealand (‘Tempére). 

Var. interrupta Cu. (1890). — L. 0,21; B. 0,022 to 0,029 mm. Striew 4 in 0,01 mm. Central 
area a broad, transverse fascia, reaching to the margin. — Cu. |. ¢. p. 31. 

Marine: Oamaru Dept., New Zealand (Deby Coll.)! 


78. BP. lobata Grove a. Srurr (1887). — V. panduriform, with subelliptical segments. LL. 0,09 
to 0,12; B. 0,025 to 0,03; at the constr. 0,015 mm. Median line with approximate central pores 
and small terminal fissures. Axial area narrow, linear; central area a broad fascia reaching to the 
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margin and with a linear marking on each side of the central nodule. Striz 4 in 0,01 mm., 
slightly divergent in the middle and at. the ends. — Nav. lobata Groven a. Sturt J. Q. M. Cl. (2) 
III p. 183 Pl. X f. 12. Nav. spathifera Grovn a. Sturt A. S. Atl. CLXXIV f. 23. 

Marine: Oamaru Dept., New Zealand! San Pedro Dept. (Kinker Coll.)! 


79. P. constricta Ci. N. Sp. — V. small, constricted in the middle, with apiculate ends. 
L. 0,035; B. O,o1 mm. (at the constr. 0,oo5 mm.). Terminal fissures small. Axial area narrow; 
central a transverse, broad fascia. Striz 8 to 9 in 0,o1 mm., parallel. — Pl. I f. 14. 


Marine: Galapagos Islands! 


sO. P. Temperei Brun (1889). — V. broad, with parallel or slightly concave margins, and 
cuneate, obtuse ends. L. O,14 to 0,15; B. 0,045 to 0,055 mm. Median line with distant central 
pores and small, hook-shaped, terminal fissures, bordered on each side by lines, divergent towards 
the middle of the valve. Area wide, lanceolate, dilated around the central nodule. Strie 7 to 
8 in 0O,o1 mm. in the middle radiate, and sometimes alternately longer and shorter, parallel at the 
ends. — Nav. Temperei Brun Diat. du Japon p. 45 Pl. V f. 1. — A. S. Atl. CLXXIV f. 24. 
Marine: Sendai Dept. Japan! 


81. P. Trevelyana Donk. (1861). — VY. linear, slightly gibbous in the middle and at the 
broad, rounded ends. L. 0,1 to 0,15; B. 0,02 to 0,025 mm. Median line excentric towards the ends 
and somewhat flexuose, bordered on each side by a longitudinal line. Terminal fissures large, 
hook-shaped. Axial area narrow, linear. Central area large, orbicular. Striz strongly radiate 
in the middle and convergent at the ends, 10 in 0,01 mm., crossed by a narrow depression. — 
Nav. Trev. Donk... M.. J.D (Na S.)>p.c8Pl. Tf 2:0) Br. 166 sl. Xo (6.05 Vis a eae 
Suppl..A f. 5, 6. .Pinn. 7, Rabh..K. A.. p..210. 

Marine: North Sea (Coasts of Sweden, England, Scotland, Belgium)! Florida (Pensacola)! Japan! 

Var. angusta Cu. — V. linear. L. 0,1 to 0,16; B. 0,01 to 0,015 mm. Strie 9 to 10 in 0,01 
mm. — Nav. Trev. var. hungarica Pant. II Pl. XLIT f. 575 (18938)? 

Marine: Gulf of Naples! Sumatra (Deby Coll.)! Galapagos Islands! Bermudas (Rae Coll.)! 

Stauroneis Brébissoni Castr. (Chall. Voy. p. 24 Pl. XV f. 4) appears to be akin to P. Tre- 
velyana. 


82. P. groenlandica Crh. (1881). — V. lanceolate, with rounded ends. L. 0,117; B. 0,023 
mm. Median line central, angularly bent towards the central nodule. Terminal fissures hook- 
shaped. Axial area narrow, linear; central area large, orbicular. Striz strongly radiate in the 
middle, convergent towards the ends, 6 to 7,5 im 0,o1 mm., crossed by a narrow lateral area. -— 
Nav: groent. Cu NOR. oD. p. 7 PL iad3: 

Marine: Davis Strait! 


83. P. rectangulata Gree. (1857). — V. linear, frequently slightly gibbous in the middle 
and at the ends. IL. 0,065 to 0,1; B. 0,015 to Ojo2 mm. Median line central, with strong, hook- 
shaped terminal fissures. Axial area indistinct; central area large, rounded-quadrate.  Strie 
strongly radiate in the middle, convergent at the ends, 8 to 10 in 0,01 mm. — Nav. rect. Gru. 
D. of Clyde p. 479 Pl. IX, f. 7: Donk. B.\D..p.66 Bl. Xyf0°5. WV. Ea Syn. pasa pl rasan 
Nav. Regula Grun. in Cl. D. West Ind. p. 5 Pl. I f. 3. Nav. lumen Puraa. Villefr. p. 45 Pl. I 
f. 19. Pinnul. rect. Rasy. EH. A. p. 215. 

Marine: North Sea (Coasts of Sweden, Scotland, England, Belgium)! Mediterranean (Perag.), 
Labuan! West Indies! Campeachy Bay (Grun.). 

Forma subundulata Grun. (1882). — V. with slightly undulate margins. — Cx. M. D. N:o 301, 

Marine: Firth of Tay! 


84. P. Stauntonii Grun. (1882). — V. asymmetrical, linear, convex, slightly gibbous in the 
middle, with broad, rounded ends. I. 0,053; B. 0,01 mm. Median line excentric, with hook-shaped 
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terminal fissures. Axial area indistinct; central area a broad fascia, widened towards the margins. 
Strive strongly radiate in the middle, convergent at the ends, 9 to 10 in 0,01 mm. Zonal view of 
the frustule rectangular with strongly divergent strive. — Alloioneis Stauntonii Grun. Cl. M. D. 
304. Foss. D. Ost. Ung. p. 142 Pl. XXX f. 36. Amphora naviculacea Donx. M. J. 1861 p. 11 
EAS £12? 

Marine, xstuaries: Scotland! 


Amphora Ens. (1840). 


The first known species of Amphora is A. ovalis, described as Navicula Amphora by Euren- 
BERG 1831. The genus Amphora was established by the same author 1840 (Ber. p. 11). In the 
»Bacillarien» Kirztne 1844 described 18 species only, but this number was greatly increased by 
Grecaory (Diat. of Clyde 1857), who named 32 new species and first made the distinction between 
forms with complex and not complex connecting zone. Several other authors have since added 
new species and in the year 1873 Professor H. L. Smrrn published (Lens p. 65) a synopsis of all 
the known forms. By the issue of the plates XXV to XXVIII (1875) and XXXIX, XL (1876) 
of A. Scummpr’s Atlas the number of species was greatly increased. Since then new species 
have been added, and in the Sylloge of Dr Tonr (1891) the number amounts to 221. 

An inspection of these species shews that it is impossible to give any diagnosis of the 
genus Amphora, which is sufficient to distinguish it from Cymbella. The following seems to be 
the only possible diagnosis of Cymbella and Amphora together: 

Naviculoid diatoms, with both valves similar and asymmetrical along the longitudinal axis. 

The distinction between Amphora and Cymbella is, so far I can see, no other than the 
degree of asymmetry; the ventral and dorsal side of Cymbella being in the same plane, but in 
Amphora in planes crossing each other in an angle, which is variable. 

Amphora and Cymbella are only asymmetrical forms of Navicule, belonging to different 
types. There are in the same species gradual passages from perfectly symmetrical to asymme- 
trical amphora-like forms (as in Trachyneis aspera). In several groups of Navicula more or less 
asymmetrical forms occur (for instance Pinnularia Staunton and others, formerly named Alloioneis) 
so closely connected with the symmetrical that it would be unnatural to separate them. The 
asymmetrical form is not a sufficient characteristic for a natural family, but is merely a facies, 
which may occur in groups of very different types and seem to depend on the method of growth, 
Amphore occuring attached to alge and other objects. This genus is in short to be considered, as 
well as Achnanthes and Cocconeis, as degenerated forms. To trace the origin of these forms is in 
most cases difficult, as the intermediate passages are lost or unknown, but we may get some ap- 
proximate knowledge of the original types by the study of the structure of the valve and by 
comparing it with that of different types of Navicula. 

The Cymbellee appear, to a great extent, to be asymmetrical forms of the section Navicule 
lineolate, and the same may be the case with the still imperfectly known Amphora labuensis. 

Amphora Clevet is no doubt nearly akin to the genus Trachyneis. 

Amphora elegans PERaG. is with great probability allied to the section Navicule orthostiche. 
| As to the other large number of Amphoree, they may be classed in forms with and with- 
out longitudinal lines. Those with lines are probably asymmetrical forms of Dzploneis or 
allied genera. There are in some species of this section forms with a structure so closely re- 
sembling that of Diploneis that the idea of their connection presents itself at once to the mind, 
notwithstanding the different shape of the valves. In the large Amphora nodosa we have a form 
with coarse, transverse costae, alternating with rows of ocelli, as in Diploneis Beyrichiana, D. lesi- 
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nensis and D. prisca. In others, as in Amphora eqregia, we meet with transverse cost, alternating 
with double rows of puncta or alveoli, exactly as in Diploneis gemmata, and many others. The 
space between the longitudinal and median lines correspond to the furrows of Diploneis. The 
ventral side of the valve, which has been more modified than the dorsal side, retains still im many 
cases a longitudinal crest, although all other structure has disappeared. In some forms the longi- 
tudinal line of the dorsal side fades away, and there is left of it only a blank space, as in forms 
of Amphora ovalis; in others no trace of it is perceptible, although other characteristics remain 
marking the affinity with forms which possess distinct longitudinal lines. The forms with longi- 
tudinal lines on the dorsal side may be classed in two groups, viz. with complex, and not complex, 
connecting zone. I propose for the former the name Diplamphora, founded on their supposed re- 
lation to Diploneis, and for the latter I reserve the name Amphora, sensu strictiori. 

There is another group of forms, which have a longitudinal crest not on the dorsal, but on 
the ventral side. These forms, which I include in the group Calamphora, are of doubful rela- 
tionship. 

Akin to Calamphora is a group of forms with a row of costae on the ventral side but 
without the longitudinal crest. All of these, known at present, are fossil, and I propose for them 
the name Archiamphora. 

A large group of Amphora is of the type of A. coffeiformis or A. salina, They are 
without longitudinal lines, but have a complex zone, protracted, and frequently, capitate ends. 
Their strize are more or less distinctly punctate. I include these forms in the group Halamphora, 
but am unable to trace their connection with any of the divisions of Navicula. 

Another group of Amphora, characterized by a complex zone, absence of longitudinal lines, 
and distinctly punctate strie, constitutes the the group Oxyamphora. There can scarcely be any 
doubt that this group of forms, many of which have a stauros, is akin to the Microstigmatice 
among the Naviculie, particularly the subdivision Stawronecs. 

The same may be the case with the two groups Amblyamphora and Psammamphora, both 
characterized by the direction of the median line, absence of longitudinal lines, by their finely 
punctate striae, but differimg in the simple or complex nature of the zone. 

As Cymbamphora I regard forms, which have great resemblance to Cymbell@, but not di- 
stinctly punctate strive. The zone is simple, not complex. I am unable to trace their connection 
with other groups of naviculoid diatoms. 

There remain some forms, which I cannot comprise under groups above named, and which 
I treat of in an appendix. 

If the above named large groups of Amphore were admitted as distinct genera, which I 
believe they ought to be, the synonymy would be still more intricate than it is at present. I 
propose for this reason, that the species of the different groups should retain their generic name 
Amphora, which in all cases signifies that they are asymmetrical Navicule. This will also afford 
an opportunity of testing my views, which are entirely new, before admitting the proposed 
new genera. 

In many Amphorz, belonging to different groups, a peculiar, structureless, very hyaline 
limbus oceurs, which seems to be a flat plate projecting from the dorsal side of the valve. I am 
in doubt how to regard this peculiar organ, which perhaps may correspond to the wing in the 
genus Tropidoneis. As specimens of the same species are found with and without this limbus, it 
seems not to be of great importance for the distinction of species. 


Subgenus Amphora Cu. 


Frustules in outline usually elliptical, with truncate ends. Connecting zone broader on the 
dorsal than on the ventral part, without longitudinal divisions and not transversely striate or 
costate. Valve asymmetrical, more or less lunate. Median line biarcuate. Dorsal part of the 
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valve in some species with a keel at a longer or shorter distance from the median line, in some 
with a more or less distinct, blank, narrow band across the strie@, in some without any keel or 
longitudinal band. Structure: usually rows of coarse puncta or strong, 
transverse coste crossed by longitudinal coste, producing a network of 
more or less regular quadrate alveoli. Ventral part of the valve without 
a keel, but in some cases with a narrow blank band across the strize, 
rarely without striz, frequently with short, radiate strive. 

The living cell is known in few forms only. A. ovalis, contains a 
single chromatophore-plate along the ventral side of the zone and the 
inside of the valves. At the end of the ventral side it has a broad and 
deep sinus. It has also a narrow and deep sinus from the margin to- 1 Pp 

Hie A. Proteus with cell-contents 
wards the central nodule. Central plasma-mass and nucleus distinct (ventral and dorsal side) 600 


(PritzER Bau and Entw. p. 82 Pl. IV f. 8, 9). A. Proteus has also a times magnified. 
single chromatophore-plate along the ventral side of the zone and extending along the valves 
towards the dorsal side. — On conjugating, two frustules form two auxospores, the longitudinal axis 


of which crosses the longitudinal axis of the mothercells (Carter, Ann. a. Mag. Nat. Hist. 2 ser. 
XVII 1856 p. 2 Pl. I f. 13 to 20. Borscow Siissw. Bac. p. 111 Pl. 13 f. 2 a to g 1873). 
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1. A. behringensis Cu. N. Sp. — Frustule elliptical, with truncate ends. L. 0,028; B. 0,014 
mm. YV. lunate, acute. L. 0,028; B. 0,006 mm. Median line nearly straight. Axial area of the 
dorsal side broad. Ventral side not striate, very narrow. Dorsal strive 15 to 16 in 0,01 mm. not 
crossed by a longitudinal line. — Pl. II f. 34, 35. 

Marine: Behring Island! 

This small species seems to connect this group with thé’ Cymbamphora. 


2. A. Ovum CL. N. Sp. — Frustule broadly elliptical, very convex. L. 0,04; B. 0,025 mm. 
Median line nearly straight, approximate to the ventral margin. Axial area on the dorsal side 
not distinct. Striz on the dorsal side 10 to 11 in 0,01 mm. composed of obscure granules and 
not crossed by a longitudinal line. Ventral side narrow, structureless. — A. 8. Atl. XXVI f. 40 
(without name). Icon. n. Pl. IV f. 12. 

Marine: Balearic Islands! Java (Atl.). 


3. A. dubia (Gree. 1857?) A. 8. (1875). — Frustule in outline elliptical. L. 0,04 to 0,08; 
B. O,oi6 to Ojo2 mm. Zone very narrow. YV. angularly bent along a line combining the ends, so 
that it, if seem from the end, appears composed of two laminz in an angle of about 60°. Outline 
of the valve lunate, with arcuate exterior, straight interior margins and acute ends. Median line 
straight, approximate to the ventral margin. Axial area moderately broad on the dorsal side of 
the median line. Ventral part of the valve linear, narrow, without striz and longitudinal line. 
Dorsal side strongly transversely striate, especially on the exterior part. Strize 10 in 0,01 mm. 
coarsely punctate; puncta 12 in 0,01 mm. — D. of Clyde p. 514 Pl. XII1f. 76? A.S. Atl. XXVII 
£20) Ow ZO pe CON. artis Ele lN, etre a6 

Marine: Coasts of Norway! Balearic Islands! Barcelona! Adriatic! Campeachy Bay (Atl.), 
Singapore (Atl.), Java! 

A. dubia of Greaory seems to be some species of Amphora in the state of division, scarcely 
the very characteric and isolated species, figured in Atlas. The form of the valve is generally 
dificult to make out, but [ succeded with the aid of slides, mounted, by Mr Tuum in which the 
valves were placed on their extremities. They presented themselves like segments of an orange. 
There is no species akin to A. dubia. 


4. A. valida Prrag. (1888). — Frustule broadly elliptical, with rounded ends. L. 0,07 to 
O,os mm. Valve broadly lunate. Median line approximate to the ventral HP Axial area on 
the dorsal side indistinct. Ventral side not striate. Dorsal side with 5 to 6 coarsely punctate 
strie in 0,01 mm. —- D. Villef. p. 40 Pl. III f. 25. 

Marine: Villefranche, Medit. (Perag.). 

This species, unknown to me, has the form of A. Ovum but is much larger. 


do. A. Weinekii Jan. (1876). — Frustule rectangular, with parallel margins. L. 0,06; 
B. 0,013 mm. Valve linear, with gibbous ends. Median line straight. Axial area narrow, on the 
dorsal side moderately broad, with some few oblique strive at the ends. Dorsal part with about 
14. .striz.in,0,01.mm.,,— A. S; Atl, XXeXxee 20; 

Marine? 

This species, which I know only from the A. S. Atl, seems to be very characteristic and 
requires a more complete examination. 


6. A. Pusio Ci. — Frustule in outline broadly elliptical, with truncate ends. L. 0,025 to 
0,027; B. 0,017 mm. Median line strongly biarcuate. Central nodule large. Axial and central 
areas not distinct. Dorsal and ventral side with strong strive, about 14 in 0,01 mm., not inter- 
rupted and not distinctly punctate. — Pl. III f. 40. 

Brackish water, marine: Coast of Sweden (Cl. M. D. N:o 157); Balearic Islands! Hilo, Sand- 
wich Islands (in almost fresh water). 
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This little form scarcely belongs to A. ovalis and is remarkable for the strongly striate 
dorsal and ventral sides, as well as for the absence of central area. Perhaps a small form of 
the following. A. Proteus var. parvula Fiéan. Pommerania Exp. p. 89 f. 10 may represent 
this form. 


7. A. marina (W. Sm. 1857?) V. H. (1880). — Frustule in outline elliptical or orbicular, 
with truncate ends. L. 0,04; B. 0,025 mm. V. Iuneate, with subacute ends and slightly concave 
ventral margin. 1. -0,04 to 0,06; B. 0,01 to 0,013 mm. Median line slightly biareuate. Axial and 
central areas not distinct on the dorsal side. Striz 15 in 0,01 mm. coarsely punctate, not inter- 
rupted or crossed by a longitudinal line. Ventral side narrow, striate as the dorsal side. — 
Peete idtee 1S Side pra (tll ss Inte 2 MaViseH. (Symsi phd 8e Pla Tf. 16; Am Ss lAdlo XX VIL 14 17, 18: 
A. pellucida Gree. D. of Clyde p. 513 Pl. XIT f. 73? A. nana Fiiécen Pommerania Exp. p. 90 f. 12? 

Marine: North Sea! Balearic Islands! Seychelles! China! Porto Seguro (Deby Coll.)! 

A. maria of W. Sm. is too badly figured for identification. According to Arnorr (M. J. 
VI p. 206) A. marina is identical with A. Proteus of Grua., but if so the striv are incorrectly 
stated as 40 in 0,001”. A. pellucida Grea. is too imperfectly described and figured for admitting 
of identification, but it seems to be the same as A. marina. A. marina is doubtful as a species, 
probably a form of A. Proteus. 


8. A. Proteus Gree. (1857). — Frustule elliptical with truncate ends, about twice as long 
as broad. Valve lunate, obtuse. I. 0,04 to 0,065; B. 0,005 to 0,016 mm. Median line biarcuate. 
Axial area indistinct on the dorsal side. No central area. Strive on the dorsal side 9 to 13 in 
0,01 mm. not interrupted and coarsely punctate. Ventral side striate, especially towards the ends. 
Strie radiate, approximate to the median line and crossed by a narrow, blank band. — D. of Clyde 
pelo el xt f 81. “Aas. Atl, XXVIIf. 3. A» Prot. var. KarioneiGrunrA.Di ps4 Pl. I 
f. 7 (1880). A. hexagonalis O. Wirt Mus. Godeffroi I p. 66 Pl. VIII f. 12? A. speciosa Castr. 
Voyage Challenger p. 17 Pl. XXVII f. 1? 

Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Cape Deschneff! North Sea! S:t 
Helena! Campeachy Bay! Mediterranean Sea! Black Sea! Seychelles! China! Galapagos Islands! 

Var. contigua Ci. — Striz on the ventral side not crossed by a blank, narrow band. — 
A. 8. Atl. XXVII f. 7 to 9. Probably also XXVIII f. 4. 

Marine: North Sea! Adriatic! Labuan! New Caledonia! 

Var. alata Cu. — V. L. 0,13; B. 0,032 mm. Dorsal side with a projecting hyaline limbus 
in the middle. Strize 12 in 0,01 mm. 

Marine: Baltjic Dept. (Van Heurck Coll.)! 


9. A. robusta Gree. (1857). — Frustule in outline broadly elliptical, with truncate ends. 
L. 0,065 to 0,17; B. 0,038 to 0,12 mm. Valve lunate with arcuate dorsal margin and straight 
ventral margin. Median line strongly biarcuate. Axial and central area indistinct on the dorsal 
side. Dorsal side with strong strie, 6 to 7 in 0,01 mm, not crossed by a longitudinal line, 
coarsely punctate; puncta about 8 in 0,01 mm. Ventral side broad, with a more or less broad 
band of coarse radiate strize along the median line. —- D. of Clyde p. 516 Pl. XIII f. 79. 

Marine: Spitsbergen (striz 10 in 0,01 mm.)! North Sea! Mediterranean Sea! Adriatic! Ma- 
cassar Straits! Japan (fossil)! Samoa! 

Var. fusca Cu. — Connecting zone with a number of small, irregular puncta, giving it a 
brownish colour. L. 0,12; B. 0,075 mm. Striz 6 in 0,01 mm. 

Marine: China (Deby Coll.)! 

Var. subplicata Cu. — Connecting zone with traces of longitudinal divisions and longitudinal 
rows of puncta. L. 0,115; B. 0,045 mm. Striz 8 in 0,01 mm. 

Marine: S:ta Monica, Cal. fossil (Deby Coll.)! 
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A. robusta is nearly related to A. Proteus and differs principally by the coarse strive and 
larger size. <A. oblonga Grea. (D. of Clyde p. 515 Pl. XIII f. 78) seems to be a form of A. robusta, 
but I have never met with any perfectly similar form. 


10. A, javanica A. 8. (1875). — Frustule rectangular, about three times longer than broad. 
L. 0,045 to 0,06; B. 0,017 to O,o2 mm. Zone not complex. Axial area narrow, dilated on the 
dorsal side around the central nodule. Keel or longitudinal line on the dorsal side very distinct. 
Strie 12 in 0,01 mm. composed of elongated distant puncta. Ventral side striate, except in the 
middle. Strize 12 in 0,01 mm. curved, composed of some few elongated, large puncta or crossed by 
an undulating narrow line. — Atl. XXVII f. 27, 30 to 33. 

Marine: Java! 

This form is very nearly akin to A. arenicola, of which it may be a variety. 


ll. A. arenicola Grun. (1882). — Frustule nearly rectangular, three times longer than 
broad. L. 0,038 to 0,07; B. 0,017 to O,o21 mm. Valve in breadth 0,01 mm., linear, with broad, 
unilaterally rounded ends. Median line slightly biarcuate, distant from the ventral margin. Axial 
area indistinct on the dorsal side. Central area none or orbicular. Dorsal side with 10 to 14 
coarsely punctate, not interrupted, striz in 0,01 mm. Longitudinal line indistinct. Ventral side 
broad, with radiate, coarsely punctate striz, sometimes crossed by a narrow, blank band. — A. 
marina var. arenicola Grun. in Cl. M. D. N:o 310. A. marina Prircu Inf. Pl. V f. 59? A. arenic. 
Leon. a. AB TV shi b9 220: 

Marine: Coasts of England and Belgium! China (Deby Coll.)! 

Var. major Cur. — V. in L. 0,1; in B. 0,026 mm. Striz 8 to 9 in 0,o1 mm. composed of 
large, distant puncta. — A. robusta A. 8. Atl. XXVII f. 39 to 41. A. Lima Pant. III Pl. XXIII 
f. 347 (1893). 

Brackish water: Baltic! 

Var. oculata Cu. — Frustule in L. 0,07; in B. 0,036 mm. Central area on the dorsal side 
large, rounded. Strize 11 in 0,01 mm. composed of large, distant puncta. — Pl. 1V f. 21. 

Marine: Sebastopol! 

Var. subequalis Cu. — Frustule linear elliptical. L. 0,075; B. 0,032 mm. Median line bi- 
arcuate, very distant from the ventral margin, so that the ventral side is almost as broad as the 
dorsal. Dorsal side with 10 striz in 0,01 mm., composed of large puncta, 10 in 0,01 mm. Ventral 
side entirely covered with coarsely punctate strie. — Pl. IV f. 22. 

Marine: China (Deby Coll.)! 


12. A. ovalis Kitz (1833). — Frustule broadly elliptical, with truncate ends. I. 0,01 to 
0,06; B. O,o045 to 0,033 mm. Valve lunate with subacute ends. Median line slightly biarcuate. 
Axial and central areas on the dorsal side indistinct or distinct. Dorsal side twice as broad as 
the ventral. Ventral side with a row of short striz. Dorsal part with 10 to 16 striz in 0,01 
mm. Striz punctate, not interrupted, or crossed by a somewhat irregular blank band. 

Forma typica. Frustule in L. 0,045 to 0,06; B. 0,024 to 0,033 mm. No axial and central 
area, no longitudinal band on the dorsal side. Strive 10 to 11 in 0,01 mm. composed of distinct 
puncta (about 9 in 0,01 mm.). — A. ovalis Kitz Syn. f. 5, 6. Bac. p. 107. V. H. Syn. p. 59 
Pl. If. 1. H. L. Sm. Types Nio 40. 

Fresh water: Sweden! England! France! Germany! Switzerland (Brun), Baltic (Gulf of 
Bothnia!) Australia, Lake Muir! 

Var. gracilis Ens. (1843). — As the type, but smaller. L. 0,027; B. 0,01 mm. Striz about 
12 in 0,01 mm. — A. gracilis Hus. Am. p. 122 Pl. III: 1 f. 43. A. ovals var. gr. V. H. Syn. p. 59 
BLT fd. AS Atl ea er LO: 

Fresh water: Belgium (V. H.), Harz (Atl.). 

Var. libyca Eup. (1840). — V. lunate. L. 0,055 to 0,08; B. 0,011 to 0,017 mm. Median line 
slightly biareuate. Central area distinct on the dorsal side, frequently uniting with an irregular, 
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blank band across the strive. Striz on the dorsal side 10 to 11 in 0,01 mm. coarsely punctate; 
puncta about 8 in 0,01 mm., often uniting near the central nodule. — A. libyca Ene. Ber. 1840 
p- 11 (fide Kitz). Kwtrz Bac. p. 107. A. affinis Kitz Bac. p. 107. A. ovalis var. affinis V. H. 
Swope o rl Lf. 2. ¢A. oyalisyAs 8S. Atl. XXVI f. 102 to 111; Pl. XXVIII f..4, 5? A, abbre- 
viata Burtsch Rasy. A. E. 1489 (1863). A. Szontaghii Pant. IL p. 39 Pl. VII f. 188? A. Proteus 
var. A. S. Atl. XXVIII f. 1? A. Staubsu Panv. 11I Pl. X f. 171 (1893)? A. verrucosa Pant. III 
Pl. X f. 166 (1893)? A. svavis Panr. IIT Pl. XXVIII f. 416 (1893)? 

Fresh or brackish water: Spitsbergen (Atl.), Greenland! East Cape! Sweden! England! 
France! Belgium (V. H.), Germany (Saline Diirrenberg! Kénigsberg, foss.!) Hungary foss. (Pant.)? 

Var. Pediculus Kiirz (1844). — Frustule in outline broadly elliptical. Valve lunate. L. 0,02 
to 0,04; B. 0,006 to 0,oos8 mm. Median line slightly biarcuate. Central area distinct and central 
nodule strong. Striz 14 to 16 in 0,01 mm. coarsely punctate. Ventral side striate. — Cymbella? 
Pediculus Kitz Bac. p. 80 Pl. V f. 8. A. ovalis 6 Pediculus V. H. Syn. p. 59 Pl. I f. 6. A. ovalis 
y affinis f. minor (A. Pediculus major Grun.) V. H. Syn. p. 59 Pl. If. 4,5. A. minutissima W. Sm. 
B. D. p. 20 Pl. II f. 30 (1853). A. borealis Scuum. P. D. I Nachr. p. 23 f. 31 (1863). <A. globosa 
Scoum. P. D. If Nachr. p. 55 Pl. I f. 24 (1867). A. sp. n.?2 A. S. Atl, XXVIf. 102. A. kibyca var. 
interrupta Pant. II p. 37 Pl. Il f. 28. 

Fresh or slightly brackish water, usually attached to larger diatoms, as Nitzschia sigmoidea, 
or on algze: Sweden! Finland! England! Belgium! Germany! India (Atl.), New Zealand! Tasmania! 
Hungary, fossil (Pant.). 

Although these varieties are at first sight very dissimilar to each others, they are so inti- 
mately connected by intermediate forms that I am entirely of the opinion of GruNow and Van 
Hevurck that they should be united. 


13. A. perpusilla Gruy. (1880). — Frustule in outline nearly orbicular. L. 0,006 to 0,01; 
B. 0,004 to 0,oo5 mm. Valve lunate, with arcuate dorsal, and straight ventral, margin. Central 
nodule strong. Dorsal striz 16 to 20 in 0,01 mm. almost transverse. Central area usually not 
distinct. Ventral side without strie. — A. (globulosa var.) perpusilla Grun. V. H. Syn. Pl. If. 11. 
A. perp. V. H. Types N:o 4. A. ovalis var. 0 Pediculus forma minor and exilis V. H. Syn. p. 59 
Pie lt, 8,9, 10: A. Pediculus A. S. Atl. XXVI f. 99. CL. M. D. 126, 187. A. globulosa ‘Scuum. 
Preuss. -). Li Nachr.p. 65 Pl U7 25. “AS. Ath’ XX'VP'f 100: 

Fresh water, moist earth etc.: Sweden (Upsala, Dalsland!) Prussia (Schum.), Belgium (V. H.), 
England, Swansea! France, Mendon! Hungary, Plattensee (Atl.). 


14. A. mexicana A. 8. (1875). — V. lunate with arcuate dorsal and straight ventral mar- 
gin. L. 0,15 to 0,20; B. 0,035 mm. Median line more or less biarcuate. Axial area not distinct; 
central area small and rounded on the dorsal side. Dorsal side with a longitudinal line more or 
less approximate to the median line. Striz 6 to 8 in 0,01 mm. coarsely punctate; puncta 6 to 7 
jn 0,01 mm. Ventral side entirely covered with somewhat radiate strie. — A. 8. Atl. XX VII 
f. 47 to 48. Icon. n. Pl. IV f. 15. A. boryana Pant. III Pl. XXXVIIT f. 531 (1898). 

Marine: Morocco! Gulf of Naples! Sumatra (Deby Coll.!), China! Galapagos Islands! Gulf 
of Mexico (Atl.). 

Var. fusca Cu. — Zone with small irregular puncta giving it a brownish colour. L. 0,14; 
B. 0,075 mm. Strie 8 in 0,01 mm. 

Marine: Macassar Straits! 

I am not quite sure about the identification, as the fig. in Atl. shews a more distant 
longitudinal line than in my specimens. A. lima A. 8. Atl. Probetof. f. 14, which is unknown to 
me, seems to be allied to A. mexicana. 


15. A. gigantea Grun. (1875). — Frustule broadly elliptical with truncate ends. Y. lunate, 
with straight ventral margin. L. 0,09 to 0,17; B. 0,025 to 0,035. Median line strongly biarcuate. 
K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 14 


106 P. T. CLEVE, SYNOPSIS OF, THE NAVICULOID DIATOMS. 


No axial nor central area on the dorsal side. Longitudinal line closely approximate to the median 
line. Dorsal strize 6 to 7 in 0,01 mm. coarsely punctate; puncta 7 in 0,01 mm. Ventral side with 
a row of short striz along the median line and towards the ends of the valve. Ventral striz 
frequently crossed by a longitudinal line. — A. 8S. Atl. XX VII f. 46. A. gigantea var. andesitica 
PAnt Ui pao; lel XV EE 24> F 

Marine: Gulf of Naples! Java! Japan! S:n Pedro Calif., fossil (Kinker), Campeachy Bay! 
Pensacola! Colon (Deby Coll.)! Hungary, Bory fossil (Pant.)? 

Var. obscura Cu. — V. in L. 0,10 to 0,20, in B. 0,015 to O,o4 mm. Striz on the dorsal 
side 6 to 7 in 0,01 mm.; puncta coarse, about 5 in 0,01 mm. forming longitudinal undulating lines. 
Ventral side with a row of short, radiate strize along the whole median line. — A. 8. Atl. PI. 
XXVIII f. 20 (without name). Icon. n. Pl. IV f. 28, 29. 

Marine: Balearic Islands! Gulf of Naples (Deby Coll.)! Sumbava (Kinker Coll.)! Sumatra 
(Deby Coll.)! Macassar Straits! Campeachy Bay (Atl.). 

Forma minor. Striz 8 in 0,01 mm. L. 0,11 mm. — A. S. Atl. XL f. 28, 29. 

Marine: S:t Peter, Hungary (fossil)! Leton Bank (Atl). 

Var. fusca A. S. (1875). — V. in L. 0,07 to 0,12 mm. Dorsal striz 10 in 0,01 mm. coarsely 
punctate; puncta 8 in 0,01 mm. Longitudinal line somewhat obscure. Ventral part broad, struc- 
tureless, except at the ends, where are short sets of oblique, granulate strie. Zone with irregu- 
lar small puncta, giving it a brownish colour. — A. fusca A. 8S. Atl. XXVII f. 68. 

Marine: Gulf of Naples! Red Sea (Van Heurek Coll.)! Java! Labuan! Macassar Straits! 
Gulf of Mexico (Atl.), Bahia! Galapagos Islands! 


16. A. nodosa Brun. (1891). — V. with strongly arcuate dorsal margin, straight ventral 
margin and broad, rounded ends. L. 0,12 to 0,15; B. 0,042 mm. Median line slightly biarcuate. 
Dorsal side without axial and central areas, divided into two parts by a longitudinal line (or 
crest), of which the interior bears short rows of large puncta, and the exterior strong coste (4 in 
0,01 mm.) alternating with rows of large ocelli (4 to 5 in 0,01 mm.), which form longitudinal, 
slightly undulating lines. Ventral side of the valve narrow, with short and strong costa. — 
D. espéces nouy. p:-9 Pl Xat £, 2, 

Marine: Nossibé (Brun Coll.)! Japan (Brun), Samoa! Macassar Straits! 

One of the largest and stoutest forms of Amphora. The strong central nodule, the crest 
enclosing, on the dorsal side of the valve, a furrow, recal Diploneis, as does also the structure of 
transverse cost, alternating with ocelh. 


17. A. Oculus A. 8S. (1875). — V. Innate, with obtuse ends. L. 0,07 to 0,15; 0,02 to 0,04 
mm. Median line approximate to the ventral margin, straight or slightly biarcuate. Axial area 
indistinet; central area large, rounded. Longitudinal line at a considerable distance from the 
median line. Striz on the dorsal side 7 to 10 in 0,01 mm., coarsely punctate; puncta about 8 in 
0,01 mm. Ventral side narrow, with coarse strie in its whole length. — Atl. XXVII f. 52. A. 
Oc. var. fossilis Pant. I p. 22 Pl. XIV f.127. A. Wachenhusenit Jantscu A. 8. Atl. XL f. 38 (1876). 

Marine: Gulf of Naples (Deby, Brun Coll.)! Seychelles (Van Heurck Coll.)! Sumbava (Kinker 
Coll.)! China (Deby Coll.)! Japan (Atl.), Campeachy Bay (Atl1.). 

Var. Farcimen A. S. (1875). — L. 0,06 to 0,07; B. 0,019 mm. Central area less distinct. 
Striz 11 in 0,01 mm.; puncta 10 in 0,01 mm. — A. Fare. A. S. Atl. XX VII f. 56, 57. 

Marine: Seychelles (Van Heurck Coll.)! Samoa (Atl.), Galapagos Islands! Campeachy Bay (At1.). 


18. A. Schmidtii Grun. (1875). — Frustule in outline elliptical with truncate ends. 
L. 0,09; B. 0,04 mm. Median line elevated to a biarcuate keel. Dorsal side with coarsely punctate 
striw, 9 in 0,01 mm. reaching to the median line. Ventral side also with coarsely punctate strie. 
Zone with two or more longitudinal rows of large puncta. — A. S. Atl. XXVIII f. 2. 

Marine: China! Samoa (Atl.), Bahia, Rio Janeiro, Porto Seguro (Deby Coll.)! 
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Forma major. — Frustule in L. 0,133; B. 0,06 mm. Strie 7 in 0,01 mm. -- A. Schm. 
A..S. Atl. XXVIII f. 3. 
Marine: Campeachy Bay (Atl.). 


Forma minor. — Frustule in L. 0,07; B. 0,025 mm. Strie 12 in 0,01 mm. 
Marine: Pensacola! Labuan! 
Var. alata Cu. — As the type, but with a hyaline limbus projecting from the dorsal side 


L. 0,055; B. 0,035 to 0,045 mm. Striz 10 in 0,01 mm. 

Marine: China! Japan (Brun Coll.)! Barbados! Florida! 

Var. Schleinitzw Jan. (1876). — Frustule in L. 0,12 to 0,15, in B. 0,066 mm. Zone without 
puncta. Dorsal side with a hyaline limbus. The striz 8 in 0,01 mm. coarsely punctate; puncta 
7 in 0.01 mm. — A. Schleinitet A. S. Atl. XXXIX f. 9, 10. 

Marine: Gulf of Naples (Deby Coll.)! Samoa (Atl). 

I am unable to find any specific difference between A. Schmidtu and A. Schleinitzii. The 
structure of the connecting zone is variable. In some specimens I have seen, besides the longitu- 
dinal rows of large pearls, very fine scattered puncta, giving it a brownish colour. The absence 
or presence of a limbus seems also not be of any specific value. 

A. Schmidtw is a form of a peculiar type, remarkable for the elevation of the valve to a 
keel bearing on its summit the median line as in Awricula. 


Subgenus Diplamphora Cu. 


Frustule in outline usually elliptical, or rectangular, with rounded, truncate, or rostrate ends, 
sometimes indented in the middle. Zone with more or less numerous longitudinal divisions, more 
or less coarsely, transversely, costate or striate. Valve linear to semilanceolate, with obtuse or 
protracted ends; its dorsal, side with one (or two) longitudinal lines. Structure: transverse coste 
or rows of puncta. Ventral side structureless, punctate, or costate, with or without longi- 
tudinal line. 

This group comprises a number of species, very different in appearance, but agreeing in the 
complex connecting zone and the longitudinal line on the dorsal side. They are nearest akin to 
Amphora, »sensu stricto, but differ in the complex zone. Whether this characteristic be of 
such importance that the two groups are to be regarded as distinct genera, I cannot at present 
state with certainty. There are among the Amphore some forms with tendency to a complex 
zone, for instance A. robusta var. subplicata and A. Schmidtu. In all cases Amphora and Dipl- 
amphora are to be considered as allied groups, having in common a more or less distinct longi- 
tudinal line or keel on the dorsal, and frequently also on the ventral, side of the valve. This 
characteristic as well as the structure of the valve point to a relation to the genus Diploneis, 
although no intermediate forms have hitherto been discovered. 

The species of this subgenus are very variable in size and form, and the valves in many 
cases present very different appearances according to the position, in which they lie. These cir- 
cumstances make the distinction of species and the construction of an artificial key extreme- 
ly difficult. All forms of this group are marine and occur in all seas, but in the greatest 
variety in the tropical. Many of them are found in a fossil state in Hungary, Japan and New- 


Zealand. 
Artificial key. 
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1. A. decipiens Ci. N. Sp. — Banstile nearly sechanpalam about 3 times as long as broad. 


L. 0,055; B. O,o2 mm. Zone with distant rows (6 in 0,01 mm.) of puncta (about 11 in 0,01 mm.). 
V. gibbous in the middle of the ventral margin. L. 0,035 to 0,06; B. 0,o2 mm. Ends obtuse. 
Axial area distinct on the dorsal and ventral side, somewhat dilated in the middle. Crest or 


KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND. 20. N:O Pa LO9 


longitudinal line distinct on the dorsal side, at some distance from the median line. Ventral side 
striate. Strive 12 in 0,01 mm. not distinctly punctate. Striw crossed by an obsolate longitudinal 
band. — Pl. IV f. 16, 17, 18. 

Marine: Labuan! 

This species resembles A. javanica, from which it differs by the scarcely punctate strie and 
the complex zone. 


2. A. crassa Gree. (1857). -—— Frustule linear-elliptical, with rounded ends. L. 0,05 to 
0,1; B. 0,02 to 0,03 mm. Zone with about 3 divisions in 0,01 mm. transversely costate; costee 5 
in 0,01 mm. Y. linear with obliquely rounded, or subcapitate and incurved, ends. L. 0,045 to 0,09; 
B. 0,008 to 0,02 mm. Median line biarcuate. Axial and central areas indistinct on the dorsal side. 
Strie 5 to 8 in 0,01 mm. punctate, crossed on the dorsal side by a longitudinal line. Ventral side 
with somewhat radiate rows of puncta. — T. M. S. V. p. 72 Pl. If. 35. D. of Clyde p. 524 
Pl. XIV f. 94. Fiéee, Pommerania Exp. p. 90 f. 11. A. crassa var. A. 8S. Atl. XXXIX f. 30. 
A. crassa var. punctata A. 8. Atl. XXVIII f. 30 to 33. Pant. I p. 21 Pl. VI f. 46. A. biseriata 
Sitge )) MoS Vp. (ler I ft. 32 (l8bs)r A. suleata Ropur Mai J: VI p. 24°Pk TE £71858). 
A. thaitiana Castr. Voyage Challenger D. p. 19 Pl. XXVII f. 15 (1886)? 

Marine: Greenland! Spitsbergen! North Sea! Mediterranean! Adriatic! Sumatra! China! 
Hungary, fossil (Pant.). 

Var. elongata Cu. — V. in L. 0,15 to 0,19; B. 0,02 to 0,022 mm. Rows of puncta 4 to 5 
in 0,01 mm.; puncta about 8 in 0,01 mm. 

Marine: Gulf of Naples (Deby Coll.)! Macassar Straits! 

Var. campechiana Grun. (1875). — V: in L. 0,1 to 0,15; B. 0,02 mm. Dorsal striz 7 to 
11 in 0,01 mm. punctate. Longitudinal line distinct. Ventral side with rows of puncta, more 
distant than on the dorsal strie. — A. 5S. Atl. XXVIII f. 16. 

Marine: Macassar Straits! Campeachy Bay (Atl.), Pensacola! 

Var. mterlineata GRovE and Sturt (1887). — V. in L. 0,09 to 0,17; B. 0,015 to 0,017 mm- 
Dorsal stric 9 in 0.01 mm. punctate; puncta about 20 in 0,01 mm. Longitudinal line distinct. 
- Ventral side with a row of marginal short strize or puncta. Zone with about 5 divisions in 0,01 
mm. transversely striate; strie 10 in 0,01 mm. — A. interlineata Grove and Sturt Quek. M. C. 
ie (2) Lil pial Pl X +f. 2. 

Marine: Oamaru, New Zealand, fossil! 

Var. sélswigiensis Peri (1888) p. p. — V. in L. 0,13; B. 0,019 mm. Striz 6 in 0,01 mm. 
coarsely punctate. Ventral side with a marginal row of small puncta. — A.S. Atl XXVIII f. 17. 
Pero . deyCap Horn p. 120 Pl. Xf. 15. 

Marine: North Sea (Atl.). 

This form is nearly akin to the var. interlincata. Purr quotes as A. sdlswigiensis the fig. 
17 and 18 in Atl. Pl. XXVIII, which represent distinct forms, if not species. Prrirs own figure 
(D. de Cap Horn Pl. X f. 15) is too indistinct for deciding what form the author denotes. 


Var. modesta Cu. — V. in L. 0,065; B. 0,02 mm. Dorsal side with 6 rows of coarse puncta 
in 0,01 mm. Longitudinal line distinct. Ventral side with a row of marginal strie. — A. 8. 


VAG OK NOVELLT! -£:°23? 

Marine: Tamatave (Kinker Coll.)! 

Var. euprepes Pant. (1886). —- V. in L. 0,08 to 0,1; B. 0,018 mm. Dorsal side with 5 to 8 
rows of distant puncta reaching to the median line, where the puncta become strong. Longitudinal 
line indistinct. Ventral side striate at the ends. -— Pan. I p. 21 Pl. XIV f. 128. 

Marine: Morocco (strie 8 in 0,01 mm.); Hungary, fossil (striz 5 in 0,01 mm. Pant.). 

Var. degenerata Cu. — L. 0,05 to 0.07; B. 0,009 mm. Dorsal striv coarse, punctate, 7 to 5 
in 0,01 mm. Longitudinal line distinct. Ventral side smooth. 

Marine: China! Galapagos Islands! 
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Var. seychellensis Cu. — V. in L. 0,036; B. 0,01 mm. with capitate, incurved ends. Dorsal 
side with 15 punctate striz in 0,01 mm. Longitudinal line distinct, approximate to the median 
line. Ventral side smooth. 

Marine: Seychelles (Van Heurck Coll.)! 

Var. minor Pant. (1889). — L. of V. 0,051; B. 0,oo9 mm. Striz 15 in 0,01 mm. Ventral 
side with rows of distant puncta. — Panr. II p. 36 Pl. III f. 51. 

Marine: Fossil, Hungary (Pant.). 

Var. spuria Cu. — V. in L. 0,065 to 0,1 mm.; B. 0,013 to 0,017 mm. Striez 6 to 7 in 0,01 
mm. not distinctly punctate outside the longitudinal line, coarsely punctate inside the longitu- 
dinal line. Ventral side with longer or shorter striw. -- A. 8S. Atl XXVIII f. 21? 

Marine: Sumatra (Deby Coll.)! Macassar Straits! Samoa! Magellan’s Strait! Colon (Deby Coll.)! 


Sy 


3. A. Pecten Brun (1891). — Frustule rectangular, twice as long as broad, with somewhat 
convex margins and truncate ends. Connecting zone with numerous divisions, 2 in 0,01 mm., 
crossed by smooth, transverse costee, about 2,5 in 0,o1 mm. V. linear with inflated and incurved, 
acuminate ends. L. 0,16 to 0,22; B. 0,03 mm. Dorsal side with strong, transverse costa, 2,3 to 
3 in 0,o1 mm. Spaces between the costee smooth. Median line biarcuate. Longitudinal line 
approximate to the median line. Furrow between both lines with a row of large ocelli. Ventral 
side broad, smooth and with a strong longitudinal line. — D. espéces nouvelles p. 9 Pl. XII f. 4. 
Cu. a. Grove Diatomiste I p. 157 Pl. XXII f. 5 to 7. A. prevalida JaniscH Gazelle Exp. 
Pl. XX f. 21. A. alveolata Leup. Forrm. D. de Ceylon p. 19 Pl. I f. 8? A. scalaris Castr. Voyage 
Challenger D. p. 18 Pl. XXVII f. 19? 

Marine: Colombo, Ceylon (Le Tourneur Coll.)! Madagascar (Kinker and Van Heurck Coll.)! 
Nossi Bé (Brun Coll.)! Macassar Straits (Grove Coll.)! Fossil: Oamaru, N. Zeal. (Grove Coll.)! 
Sn Pedro Calif. (Kinker Coll.)! 

Var. Argus Cu. — L. of the V. 0,13 to 0,17; B. 0,02 to 0,025 mm. Coste of the dorsal 
side 4 in 0,01 mm. alternating with a few ocelli, arranged in longitudinal rows. Ventral side 
with a strong keel. 

Marine: Madagascar (Van Heurck, Brun, Kinker Coll.)! Colon (Deby Coll.)! 


4. A. inornata CL. N. Sp. -- Frustule elliptical. L. 0,056; B. 0,023 mm. Divisions of the 
zone broad, 5 to 6 in 0,01 mm. Strize 18 in 0,01 mm. Valve linear, with obtuse ends curved in- 
wards. L. 0,065 to 0,166; B. O,o1 to O,o2 mm. Median line almost straight. Longitudinal line 
rather near the median line. No areas on the dorsal side. Dorsal strive 10 to 15 in 0,01 mm. 
smooth. Ventral side structureless. — Pl. IV f. 35, 36. 37, 38. 

Marine: Java! Macassar Straits (Grove Coll.)! 


5. A. egregia (Kup. 1861?) A. S. (1875). — Frustule rectangular with rounded ends, about 
2 or 3 times longer than broad. Zone with 2 to 4 divisions in 0,01 mm.; its transverse costee 5 
to 6 in O,o1 mm. V. linear with broad, obtuse ends curved inwards. L. 0,06 to 0,17; B. 0,014 to 
0,03 mm. Dorsal side without axial area. Coste 4 to 6 in 0,01 mm. alternating with double 
rows of small puncta, about 18 in 0,01 mm., and crossed by a distinct longitudinal line. Ventral 
side usually with a row of strong, costate striw, on larger specimens frequently also with a 
number of minute, irregular puncta. No longitudinal line on the ventral side. — Ber. 1861 p. 294 
fide Chase? A. S. Atl. XXVITI ff. 138,14. <A.isp! Atl, XXVIM-#., 12, 18.. A: crassa,war. Ati: 
XXXIX f. 31. A. sp. Atl. XXXIX f. 27. A. exornata Jan. A. S. Atl. XXXIX f. 26. A. bi- 
striata Leup. Forrm. D. de Ceylon p. 20 Pl. I f. 12 (1879). A. egregia var. neogradensis Panv. II 
p. 388 Pl. IV f. 64 (1889). A. zebrata Temp. and Brun D. f. du Japon p. 16 Pl. VII f. 14 (1889). 

Marine: Morocco! Mediterranean Sea! Ceylon! Seychelles! Nossibé! Singapore! Java! Sum- 
bava! Macassar Straits! China! Samoa (Atl.), Galapagos Islands! Campeachy Bay! West Indies! 
Fossil: Hungary (Pant.), Oamaru, New Zealand! 
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This species is very variable and comprises a number of forms, which however are so closely 
connected, that I am unable, after comparison of a large number of sketches, to group them in 
separate species or varieties. Besides, the form, and appearance of the valve, especially of the 
ends, changes much according to its position. The ventral side, which in larger specimens has a 
row of short costate strive, has in some forms a few strive at the ends only and in others none at 
all. The double rows of puncta alternating with the costz are in some specimens not distinct. 
Smaller forms are closely connected with A. crassa var. spuria. 


6. A. tesselata Grove and Sturt (1887). — V. linear, with inwards curved, obtuse ends. 
L. 0,10; B. 0,015 mm. Median line biarcuate. Dorsal side with strong, smooth transverse costie, 
5,5 Im O,o1 mm. crossed by longitudinal costz, about 7 in 0,01 mm. Ventral side with coarse, 
costatesstrie. —— @. M. Cl. Ili (@) p. 131 Pl. Xf. 1. 

Marine: Oamaru, N. Zealand, fossil! 

This peculiar form seems to me certainly to belong to the group of A. crassa, but differs 
from all other forms by its peculiar structure. The dorsal side of the valve seems to be covered 
with quadrate alveoli, disposed in transverse and longitudinal rows. The specimens I have seen were 
mounted in a position, not favourable for examination of the ventral side. Still I succedeed by 
means of very oblique light in seeing on the ventral side, a row of strong, costate strize and on 
the dorsal side not far from the median line a longitudinal line, the space between the lines being 
erossed by transverse costate striz. 


fod 


7. <A. inelegans CL. and Grove (1891). — V. sublunate, with incurved, obtuse ends. L. 0,09; 
B. 0,03 mm. Median line biareuate. Axial and central areas indistinct on the dorsal and ventral 


side. Dorsal side with 7 costate striae in 0,01 mm. crossed by a narrow, blank longitudinal line. 
Ventral side without central area and with strong, costate striw, divergent, between the central 


nodule and the ends, towards the median line. — Diatomiste I p. 68 Pl. X f. 15, 
Marine: Macassar Straits! 
Var.? polita Cu. —- V. stout, elongated, with broad, obtuse and incurved ends. L. 0,06; 


B. 0,015 mm. Median line biareuate. Dorsal side with strong, smooth, costate strive, 6 in 0,01 
mm., reaching to the median line and crossed by a narrow, blank line. Ventral side with rounded 
central area and strong, costate striz, crossed by a narrow, blank line. — Pl. IV f. 40. 

Marine: Java! 

This form is very dissimilar to the type, but it is difficult to find any specifically distinct 
characteristic. 


8. A. ornata Leup. Forrm. (1879). — V. linear, with ineurved, obtuse ends. LL. 0,1; B. 0,02 
mm. Dorsal side with 8 costate striz in 0,01 mm. crossed by a linear furrow and reaching to the 
median line. Ventral side with inclined rows (7 in 0,01 mm.) of puncta, crossed by a longitudinal, 
narrow area. — D. de Ceylon p. 20 Pl. I f. 9. 

Marine: Ceylon (Le Tourneur Coll.)! 

I have seen a single valve only, the opaque structure of which did not admit of a close 
examination of the dorsal side. Still there can be no doubt that this form is a distinct species, 
belonging to the group of A. crassa. 


9. A. comorensis Cr. N. sp. — V. broadly linear, with obliquely rounded and slightly 
incurved ends. L. 0,14 to 0,19; B. 0,025 mm. Median line strongly biarcuate and elevated. Dorsal side 
with transverse rows (7 in 0,01 mm.) of large puncta (10 in 0,01 mm.) not reaching to the median 
line. Ventral side with curved rows of large and distant puncta, crossed by a narrow blank area. 

Marine: Nossibé (Brun Coll.)! Tamatave (Kinker Coll.)! 

This is a large and distinct form, akin to A. ornata. The opaque structure and the eleva- 
tion to a keel of the median line made the examination of the dorsal side difficult. Still I believe 
that the dorsal rows of puncta are crossed by a keel or longitudinal line. 
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10. A. Griindleri Grun. (1875). — Frustule rectangular, with broad, truncate ends. IL. 0,065 
to 0,136; B. O,o3 to O,o5 mm. Zone with several longitudinal divisions, about 3 in 0,01 mm., 
transversely striate; strie 9 to 10 in 0,01 mm. Median line strongly arcuate. V. linear with 
prominent, subcapitate and incurved ends. Dorsal side with 9 to 10 indistinctly punctate strive 
in 0,01 mm., not reaching to the median line and crossed by a narrow longitudinal band. Ventral 
side with two rows of puncta, one along the median line and one near the ventral margin. — 
A. S> Atl. XXVIII f: 24 to 27; XXX Tt 420: 

Marine: Gulf of Naples! Madagascar! Colombo, Ceylon (Le Tourneur Coll.), Manilla (Deby 
Coll.)! Galapagos Islands! Campeachy Bay! Gulf of Mexico! Fossil: Hungary (Pant.). 

Var. trachytica Panv. (1889). — V. in L. 0,09 to 0,1; B, 0,015 mm. Striz on the dorsal 
side reduced to two rows of puncta. — Pant. II p. 37 Pl. VII f. 132. 

Marine: Hungary, fossil (Pant.). 

Var. approximata Cu. — V. in L. 0,13; B. 0,017 mm. Dorsal striz 12 in 0,01 mm. Ventral 
rows of puncta approximate to the median line. 

Marine: Island of Rhea, near Singapore (Van Heurek Coll.)! 

Var. robusia Cu. — V. im Li. 0,1 to 0,17; B. O}o2 to 0,03 mm. Strive’ 6 to 7 un? Olor am. 

Marine: Nossibé (Brun Coll.)! Macassar Straits (Grove Coll.)! Fossil: Oamaru, N. Zealand 
(Grove Coll.)! 


11. A. prismatica Cr. N. sp. —- V. elongated, with prominent, rounded and incurved ends. 
L. O,12 to 0,17; B. 0,018 to 0,027 mm. Dorsal side with distinct axial] area and several longitu- 
dinal blank bands. Strive not distinctly punctate, 10 to 12 in 0,01 mm. Ventral side with two 
longitudinal rows of short striw. — Pl. IV f. 26. 

Marine: Gulf of Naples (Deby Coll.)! Oamaru, N. Zealand, fossil (Grove Coll.)! 


12. A. diaphana CL. N. Sp. — Frustule elliptical, with truncate ends. L. 0,048; B. 0,027 
mm. Zone complex, its divisions about 7 in 0,01 mm., striate. Striz 14 in 0,o1 mm. V. with 
strongly arcuate dorsal and straight ventral margin; ends not protracted. L. 0,048 to 0,065; B. 0,01 
to O,o17 mm. Median line strongly biarcuate. No axial area on the dorsal side, where there is 
close to the median line a strong longitudinal line. Strize 15 in 0,01 mm. finely punctate. Ventral 
side structureless, broad, with a longitudinal line. — Pl. IV f. 27. 


Marine: Java! Colon (Deby Coll.)! 


13. A. truneata Gree. (1857?) CL. — Frustule elliptical with truncate ends. L. 0,05 to 
0,055; B. O,o25 to O,o28 mm. Zone with about 4 divisions in 0,01 mm., transversely striate; striz 
22 in O,o1 mm. V. with arcuate dorsal margin and straight ventral margin. Ends not protracted. 
Axial area moderately broad on the dorsal side. Strive 19 to 20 in 0,o1 mm. Ventral side strue- 
tureless, or with faint traces of striation. — D. of Clyde p. 515 Pl. XIII f. 77? Icon. n. Pl. II 
fi. DT AS: 

Marine: Finmark! Sebastopol! 

What <A. truncata Greco. may exactly denote is not possible to make out without original 
specimens, but it is certainly a form nearly akin to A. Grevilleana. The same may be the case 
with A. quadrata Grae. (D. of Clyde p. 521 Pl. XIII f. 85) and also with A. suleata Bris. (1854). 


14. A. suleata (Bris. 1854)? Chr. — Frustule elliptic-rectangular, with truncate ends. 
L. 0,053 to 0,06; B. 0,o26 mm. Zone with about 3 divisions in 0,01 mm., striate; striz 15 to 16 
in 0,o1 mm. YV. with arcuate dorsal and straight ventral margin. Axial area distinct on the dorsal 
side of the median line. Strive 11 to 12 in 0,01 mm. Longitudinal line indistinct. Ventral side 
structureless. Longitudinal line not distinct. — Bris. Notes sur quelques D. de Cherb. f. 8 (1854)? 

Marine: Balearic Islands! 

As above stated it is impossible to make out what form Brébisson denotes by the name 
A. sulcata, for which reason 1 have adopted this name for a form, which in all points is nearly 
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akin to it. A. elongata Grea. (D. of Clyde p. 521 Pl. XIII f. 84) seems to be an elongated 
variety of this species, which is nearly related to the following. 


15. A. Greeffii (Grun. 1875) CL. — Frustule elliptical to rectangular, with broad, truncate 
ends. LL. 0,1; B. 0,05 mm. Zone with about 2 divisions in 0,01 mm. striate; strive 17 in 0,01 mm. 
V. lunate, with almost straight ventral margin and not protracted ends. L. 0,1 to 0,13; B. 0,013 
to 0,o25 mm. Median line biareuate. Axial area more or less broad on the dorsal side. Strive 11 
to 14 in 0,01 mm., not distinctly punctate, and crossed by a conspicous, narrow blank line. Ventral 
side structureless or with a row of faint and short striz. No distinct longitudinal line. — A. 
Greffi var. A. S. Atl XXV f. 40. A. truncata? Atl. XXVIII f. 5? A. Debyi Leup. Fort. D. 
de la Malaisie p. 10 Pl. I f. 4 (1892)? 

Marine: Gulf of Naples (Brun Coll.)! Zanzibar (Atl.), Sumatra (Deby Coll.)! China! Gala- 
pagos Islands! 

A. Greffii Grun. in A. 8. Atl. is to judge from the figures the same species as A. Grevil- 
leana, At least I am not able to discover any distinctive characteristics. I understand A. Greffii 
to represent a form, nearly akin to A. Grevilleana but with closer, not distinctly punctate 
strie, and not protracted ends. The zones appear to differ in the divisions, which in A. Greffi 
are contiguous, but in A. Grevilleana are separated by an intermediate, blank, longitudinal band. 
This requires further investigation. 

Var. staurophora Cu. — Central nodule transversely dilated to a short stauros. 

Marine: Gulf of Naples (Brun Coll.)! 


16. A. Grevilleana Gree. (1857). — Frustule more or less rectangular, with truncate ends. 
L. 0,1 to 0,16; B. 0,035 to 0,1 mm. Zone with about 3 divisions in 0,01 mm. transversely striate; 
strie 6 to 17 in 0,01 mm. V. with arcuate dorsal margin and more or less produced ends. L. 0,10 
to 0,22; B. 0,02 to 0,o3 mm. Median line biarcuate. Axial area more or less broad on the dorsal 
side. Dorsal side with 6 to 10 strie in 0,01 mm. Strive coarsely punctate, crossed by a distinct 
longitudinal line or keel. Ventral side structureless, with a strong longitudinal line. — T. M. 8. 
Weep.io Eb tt. 36, D. of Clyde p. 522° Pl. XT f, 89" AOS. Atl’ XXV'fL 41. “A. 'sulcata Grae. 
D. of Clyde Pl. XIII f. 92? A. complexa Gree. 1. c. f. 90. <A. fasciata Gree. 1. c.f. 91. A. Greffir 
Grun. A. S. Atl. XXV f. 42 (1875). A. Grev. var. prominens Grun. A. S. Atl. XXV f. 43, 44. 
Var. campechiana Grun. 1. c. f. 45. A. (Grevill. var.?) sepulta Pant. I p. 22 Pl. XXIV f. 223 
(1886). A. swmatrensis Leup. Forrm. D. de la Malaisie p. 10 Pl. I f. 5 (1892)? 

Marine: Spitsbergen (small form L. 0,1 mm. Striz 12 on the valve, 17 on the zone in 0,01 
mm.)! North Sea! Guernsey! Morocco! Gulf of Naples! China! Magellans Strait! S:ta Monica 
Calif., foss. (Deby Coll.)! Galapagos Islands! Campeachy Bay (Atl.). 

A. Grevilleana is a somewhat variable species, closely connected with A. Greffii, from which 
it is distinguished by larger size, more prominent ends and the coarsely punctate striae. On larger 
specimens the latter seem under high power to be costate and alternate with double rows of puncta 
(about 9 in 0,01 mm.). 

Var. contracta Cu. — VY. with straight ventral, and in the middle deeply sinuose dorsal 
margin. Ends rostrate-capitate. L. 0,085 to 0,125; B. 0,02 to 0,o28 mm. Median line almost 
straight. Axial area moderately wide on the dorsal side. Striz 8 in 0,01 mm., costate and alter- 
nating with double rows of puncta, 13 in 0,01 mm. Keel across the striz strong. Ventral side 
narrow. — A. 8. Atl. Pl. XL f. 33. 

Marine: Barcelona! Grip, Norway (Atl.). 


17. A. proboscidea (Gree. 1857?) Ci. — Frustule elliptical, with truncate ends. L. 0,065 
to 0,07; B. 0,034 mm. Zone with 8 sharply defined divisions in 0,01 mm., transversely striate; 
strie about 10 in 0,01 mm. YV. with rostrate and incurved ends. Median line biarcuate. Axial 
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area large on the dorsal side. Strie 9 in 0,01 mm., ending at the longitudinal line. — D. of 
Clyde p. 526 Pl. XIV f. 98? Icon..n. PIG DIL hao) oR pie 

Marine: Porto Seguro, Bahia (Deby Coll.)! Java! 

This form, which af all Amphorze observed by me has the greatest resemblance to A. pro- 
boscidea of Gregory, is nearly akin to A. Greffit. 


18. A. bioculata Cr. — Frustule elliptical with truncate ends. L. 0,07; B. 0.04 mm. 
Zone with broad divisions (1,5 im 0,01 mm.) transversely striate; strive 17 in 0,01 mm. finely 
punctate. V. lunate with broad, obtuse and incurved ends. Median line biarcuate. Axial area 
narrow. Longitudinal line strong, bent from the central nodule. Strive 14 in 0,01 mm., costate, 
and alternating with rows of puncta (15 in 0,01 mm.) faint on the space between the longitudinal 
and median line. Ventral side structureless, broad. — Pl. LI] f. 36, 37, 38. 


Marine: Balearic Islands! Sumatra (Deby Coll.)! 
19. A. gemmifera Prrir (1888). — YV. with arcuate dorsal and straight ventral margin. 


Ends rostrate. L. 0,06 to 0,072; B. 0,008 to Gjo12 mm. Axial area on the dorsal side narrow; 
central triangular, strie 7 in 0,01 mm. crossed by a longitudinal line, bent around the central 
nodule. — D. de Cape Horn p. 120 Pl. X f. 12. 

Marine: Cape Horn (Petit). 

This species is unknown to the author, possibly a var. of A. Grevilleana or perhaps a var. 
of the following species. 


20, A. Sturtii Grun. (1888) — V. with straight ventral margin, gibbous in the middle, 
sinuose dorsal margin and capitate ends. L. 0,14; B. 0,025 mm. Axial area narrow, central tri- 
angular. Strive 7 in 0,01 mm. not distinctly punctate (on corroded specimens), crossed by a strong 
longitudinal line bent around the central nodule. — Bot. Centralbl. Bd. 34 p. 36. A. contracta? 
Grove a. Sturt J. Quek. M. C. Vol. IIL Ser. IT p. 131 (1887) Pl. X f. 4. 

Marine: Oamaru, New Zealand foss. (Grove Coll.)! 


21. A. subpunectata Grove and Sturt (1887). — VY. with arcuate dorsal and straight ventral 
margins, obtuse and incurved ends. L. 0,19; B. 0,028 mm. Axial and central areas uniting on the 
dorsal side in a broad semilanceolate space, covered with large and scattered dots. Longitudinal 
line strong, bent from the central nodule. Striz 6 to 7 in 0,01 mm. coarsely punctate. — J. 
Quek. M..C. Vol. DLI Ser TE p. 131g Pl, xX £23. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


22. A. Leudugeriana Prrrr (1888). — V. narrow, with arcuate dorsal and straight ventral 
margins. Ends rostrate-capitate, inmcurved. L. 0,08 to 0,11; B. 0,014 to 0,o16 mm. Median line 
straight, approximate to the ventral margin. Axial area linear, rather broad. Longitudinal lines 
two. Strive 7 to 8 in 0,01 mm. not distinctly punctate. Ventral side not striate. — D. de Cape 
Horn py. “LISeE le xr? va: 

Marine: Cape Horn (Petit) Magellans Strait! 

This form is nearly connected with small forms of A. areolata, from which it differs by 
the broader axial area. 


23. A. areolata Grun. (1876). — Frustule rectangular, with slightly convex sides and 
truncate ends. LL. 0,09 to 0,16; B. 0,02 to O,o35 mm. Connecting zone with 2,5 to 3 divisions 
in 0,01 mm., crossed by strong, transverse coste, a little closer than the coste of the valve, 
V. with arcuate dorsal, and straight central, margins. Ends protracted, rostrate or subcapitate, 
according to the position of the valve. Median line straight or slightly biarcuate, approximate to 
the ventral margin. Axial area indistinct. Longitudinal lines two, strong, not bent around the 
central nodule. Striee costate, 3,5 to 6,5 in 0,01 mm. Intermediate spaces smooth or with a double 
row of obsolete puncta. Ventral part not striate, but with a strong longitudinal line. 
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Var. maxima Cu. a. GROovE (1892). — L. of V. 0,13 to 0,16; B. 0,02 to 0,03 mm. Stria 3,5 
to 4,5 in 0,01 mm. — Diatomiste I p. 156 Pl. XXII f. 1 to 4. 

Marine: Tamatave (Kinker Coll.)! Sumbava (Kinker Coll.)! Macassar Straits (Grove Coll.)! 

Var. curta Cu. — L. of V. 0,068 to 0,093; B. 0,017 to 0,024 mm. Strie 5 in 0,01 mm. 
— A. areolata Grun. A. S. Atl XXXIX f. 28. A. megapora Pant,, IL p. 38 Pl. XXIX 
f. 418 (1889). 

Marine: Campeachy Bay (Atl.), Hungary, fossil (Pant.). 

Var. minor Ci. — L. of V. 0,08 to 0,1; B. 0,017 mm. Strize 5 to 6,5 in 0,01 mm. 

Marine: Java! Porto Seguro (Deby Coll.)! Colon (Deby Coll.)! Pensacola (Cl. M. D. N:o 320). 


24. A. capensis A. 8. (1875). — Frustule elliptical with broad, rostrate ends. Li. 0,06; 
B. 0,03 mm. Zone with distant longitudinal rows of puncta. V. with arcuate dorsal, and centrally 
gibbous ventral, margins. Ends rostrate and reflexed. B. 0,07 mm. Median line near the ventral 
margin. Axial area very narrow. Central nodule incrassate on the dorsal side. Strize 10 in 0,01 
mm. coarsely punctate. — Atl. XXV f. 49, 50. 

Marine: Cape of Good Hope (Atl.). 

I have not seen this species, and the diagnosis has been constructed from the figures in 
the Atlas. It seems to be akin to A. Janischit. 


25. <A. Janischii A. S. (1875). — Frustule broad, elliptic-linear, with rostrate and broadly 
truncate ends, indented in the middle. L. 0,08; B. 0,027 mm. Zone with about 3 divisions in 0,01 
mm. coarsely striate; strie about 10 in 0,01 mm. YV. with arcuate dorsal, straight or centrally 
gibbous ventral, margins and rostrate, reflexed ends. Median line near the ventral margin. Central 
nodule incrassate but not dilated into a stauros. Above the nodule is an oblong depression. Axial 
area narrow, dilated around the central nodule. Longitudinal line distinct. Strize 11 in 0,01 mm. 
of distant but obscure puncta. Ventral side narrow; striw 12 in 0,01 mm. — Atl. XXV f. 51, 52, 
HaeOO So tos a2e Hl. Wome ENsova2: (A. contracta Grun.“A. S. Atl. XXV f. 54,'55, 57. 

Marine: Leton Bank! Seychelles (V. Heurck Coll.)! Campeachy Bay (Atl.), Barbados (Cl. 
M. D. N:o 118), Yokohama (Atl.), Macassar Straits! 


26. <A. alata Prrac. (1881). — Frustule rectangular, indented in the middle. LL. 0,06 to 
0,07; B. 0,04 mm. Zone with numerous divisions, about 4 in 0,01 mm., transversely striate; 
strie 10 to 11 in 0,01 mm. Hyaline limbus distinct in the middle of frustule. Valve narrow, 
with capitate, inflected ends. Median line close to the ventral margin. Axial area distinct. 
Central nodule not dilated to a stauros. Longitudinal line distinct. Striz 9 to 10 in 0,01 mm., 
finely punctate. Ventral side structureless, with a longitudinal line. — D. de Villefranche p. 41 
ee i AS VAG) Oe XV! fei"? 

Marine: Norway Grip (valve not winged)! Morocco! Balearic Islands! Macassar Straits! 


Var. major Cu. — L. 0,09 mm. Strie distinctly punctate, 8 in 0,01 mm. 
Marine: Galapagos Island! 
Var. aptera Cu. — L. 0,05 mm. Dorsal side without limbus. Striz 12 in 0,01 mm. 


Marine: Pensacola (Cl. M. D. N:o 820). 


27. A. vetusta Cu. — Frustule in outline broadly linear elliptical, indented in the middle. 
L. 0,075; B. 0,03 mm. Zone with 4 longitudinal divisions in 0,01 mm. transversely striate; striz 
10 in 0,01 mm. V. narrow, linear with broad, capitate and ineurved ends. L. 0.09 to 0,13; 
B. 0,014 to 0,02 mm. Central nodule transversely dilated into an obscure stauros. Axial and 
central areas indistinct. Longitudinal line strong, at some distance from the median line. Strize 
7 to 9 in 0,01 mm., transverse and coarsely, but obscurely punctate. Ventral side with a longi- 
tudinal line (specimen from S:ta Monica) or a longitudinal row of short striae (specimen from 
Oamaru). Otherwise structureless. — Pl]. IV f. 80, 31, 32. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! S:ta Monica, Calif. (Deby Coll.)! 
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28. A. exseeta Grun. (1875). — Frustule in outline more or less rectangular to elliptical, 
indented in the middle. L. 0,06 to 0,065; B. 0.022 to 0,03 mm. Zone with numerous divisions, 
about 5 in 0,01 mm., striate; striz 11 to 12 in 0,01 mm. Dorsal margin without limbus. V. with 
arcuate dorsal and straight ventral margins, and somewhat rostrate, slightly incurved ends. Median 
line straight, near the ventral margin. Longitudinal line on the dorsal side distinct. Central 
nodule transversely dilated to the longitudinal line. Axial area broad. Strize 10 to 11 in 0,01 
mm. composed of coarse puncta, about 11 in 0,01 mm., forming undulating, longitudinal rows. Ventral 
side structureless. — A. S. Atl. XXVII f. 54, 55. Icon. n. Pl. III f. 26—29. A. kamorthensis 
var. minor A. 8. Atl. XXV f. 81? 

Marine: Campeachy Bay (Atl.), China (Van Heureck and Deby Coll.)! 

A. milesiana Gru. (D. of Clyde p. 521 Pl. XIII f. 83) seems to be a nearly related form, 
with less distinctly indented centre. I have seen a specimen, somewhat resembling the fig. in 
Greg. D. of Clyde, from the west-coast of Sweden, but the complex membrane prevented the exa- 
mination of the valve. The fig. 13 Pl XXXIX in A. 8. Atl. seems to represent this form. 


29. A. Weissflogii A. S. (1875). — Frustule rectangular, indented in the middle, with 
conspicuous and broad hyaline limbus. Zone complex, with about 4 divisions in 0,01 mm., coarsely 
striate; striae 8 in 0,o1 mm. YV. with arcuate dorsal and straight ventral margins, and more or 
less rostrate-capitate ends. L. 0,1 to 0,113; B. 0,014 mm. Median line near the ventral margin. 
Longitudinal line distant from the median line. Central nodule incrassate and transversely dilated 
towards the longitudinal line. Axial area narrow; central area triangular. Striz 8 in 0,01 mm. 
coarsely punctate outside, with distant puncta inside, the longitudinal line. (Ventral side not 
observed). — Atl. XXV f. 58. 

Marine: Baldjik, foss. (Van Heurck Coll.)! 

This species is no doubt nearly akin to A. exsecta, and the small form figured in A.S. Atl. 
f. 59 appears to be more nearly connected with A. exsecta than with the type. A. kamorthensis 
Grun. (Nov. p. 99 Pl. I A f. 12; 1867) seems to be an allied species, of which I have not seen 
specimens. 


30. A. cuneata Cri. (1876). — Frustule elongated, truncate, constricted or indented in the 
middle. L. 0,03 to 0,08; B. 0,013 mm. Zone with about 4 divisions in 0,01 mm., transversely 
striate on the ventral side of the frustule (strive about 12 in 0,01 mm.) transversely costate on 
the dorsal side (costee 5 to 8 in 0,01 mm.). Hyaline limbus small, at the constriction of the valve, 
frequently indistinct. V. narrow, with sinuose dorsal margin, arcuate in the middle, and subcapitate 
ends. Central nodule incrassate, dilated to a stauros. Axial and central areas indistinct. Longi- 
tudinal line on the back of the dorsal side. Striz 10 to 11 in 0,01 mm., coarsely punctate. 
Ventral side narrow, structureless, with a longitudinal line. — A. 8S. Atl. XX XIX f. 29. Icon. n. 
Pl. Ill f. 23—25. A. lyrata Gree. D. of Clyde p. 520 Pl. XIII f. 82 (1857)? A. S. Atl XXVI 
f. 2 (small form?). A. decora Castr. Voyage Challenger D. p. 18 Pl. XXVII f. 14. 

Marine: Balearic Islands! Adriatic! Macassar Straits! Pensacola! 

This species by its peculiar connecting zone suggests A. Peragalli. 


31. <A. granulifera Ci. N. Sp. — Frustule in outline lanceolate, constricted in the middle. 
Ends rostrate-truneate. L. 0,04 to 0,047; B. 0,015 mm. Zone with about 4 divisions in 0,01 mm., 
transversely costate, costte about 7 in 0,01 mm. V. with arcuate dorsal and straight ventral 
margins. Ends rostrate. LL. 0,028 to 0,046; B. 0,007 to 0,o1 mm. Median line straight, near the 
ventral margin. Axial area indistinct; central area a short fascia on the dorsal side of the 
nodule. Longitudinal line near the dorsal margin. Strie 10 in 0,01 mm.; inside the longitudinal 
line resolved into large, distinct puncta. Ventral side narrow, linear, structureless. — Pl. HI 
Lomo. Moo. 

Marine: Java (Cl. M. D. Nio 147). 
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32. A. margaritifera CL. N. Sp. — Frustule indented in the middle, bicuneate, with broad, 
truncate ends. LL. 0,027 to 0,04; B. 0,015 mm. Zone with about 4 divisions in 0,01 mm. coarsely 
transversely striate. Strie 8 in 0,01 mm., composed of distinct puncta. V. with arcuate dorsal, 
slightly convex ventral margin, and rostrate ends. L. 0,035; B. 0,01 mm. Median line straight. 
Longitudinal line indistinct. Central nodule not stauroid. Axial area indistinct; central small 
rounded. Dorsal striz 8 in 0,01 mm., composed of a few large puncta, crossed by a broad, blank 
area. Ventral side with a row of small puncta along the margin (10 to 11 in 0,01 mm.). - 
Ply Tl. £30; 3), 

Marine: Galapagos Islands! 


Subgenus Halamphora Ct. 


Frustule elongated, sometimes constricted in the middle. Connecting zone complex. Valve 
boat-shaped, usually with rostrate or capitate ends. Median line close to the ventral margin. 
Axial area usually indistinct. No longitudinal line on the dorsal or ventral side. Structure: 
puncta disposed in transverse stri. 

This subgenus, to which belongs A. salina of W. Smrru, comprises a large number of 
forms, closely connected in part. They differ from Cymbamphora by the zone being complex, by 
the, usually, capitate ends and the distinctly punctate strie. The small terrestrial A. Normani 
seems to be related to A. perpusilla of the subgenus Amphora, so also A. veneta and A. commu- 
tata, otherwise there is no close connection between this and any other group of Amphora. 
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1. A. estuarii Cr. (1894). — Frustule elliptical, with broad, truncate ends. L. 0,05; 


B. 0,03 mm. Zone apparently smooth, with 4 to 5 broad divisions. V. lunate, acute, with 
somewhat gibbous ventral margin. Median line arcuate in the middle of the valve. Axial area 
broad, on the dorsal side frequently dilated around the central nodule. Dorsal side with 14 not 
distinctly punctate, strie in 0,o1 mm., not crossed by a longitudinal line. Ventral side broad, 
with a median row of short striz, about 17 in 0,01 mm. -— Diatomiste II p. 146 Pl. IX f. 10, 11. 

Brackish water (mouth of rivers): Africa, Cameroon! 

This species which resembles in the outline A. sulcata or A. truncata is remarkable for its 
very broad, ventral side, in which characteristic it agrees with Cymbella. 


2. A. Lagerheimii Cru. (1894). — Frustule elliptical, with broad, truncate ends. LL. 0,05 
to 0,07 mm. Zone with about 4 punctate (puncta 16 in 0,01 mm.) lines (divisions) in 0,01 mm. 
Valve lunate, gradually tapering from the middle to the narrow ends. Dorsal margin arcuate; 
ventral straight. Median line near the ventral margin. Axial area very large, apparently scabrous, 
Dorsal side at the margin with a short stauros, reaching to the area, and marginal striae, 12 in 0,01 
mm. Ventral side smooth, except at the margin, where are short strize, 16 in 0,01 mm. (perhaps 
belonging to the zone). — Diatomiste II p. 99 Pl. VII f. 2. 

Fresh water, moist rocks: Ecuador, Banos! 

This is a very curious species, remarkable for the short dorsal stauros. There is no nearly 
akin form, as far as I know. Perhaps it is most nearly related to A. veneta, through different 
in most respects. 


3. A. veneta Kiirz (1844). — Frustule elliptical with rounded truncate ends. L. 0,02 to 
0,06; B. O,o11 to O,o18 mm. Zone with several distinct divisions, about 12 in 0,01 mm., which 
are more or less distinctly, transversely striate; strive 26 or more in 0,01 mm. YV. with convex 
dorsal and straight or slightly concave ventral margin. Ends subacute, not protracted or rostrate. 
Central nodule strong, elongated. Median line straight close to the ventral margin; its central 
pores distant. Dorsal side striate, ventral not. Dorsal striz 20 in 0.01 mm., more distant in the 
middle, punctate. — Bac. p. 108 Pl. III f. 25. V.H. Syn. p. 58 Pl. If. 17. <A. fasciata Ens. 
1840 (according to H. L. Smith). A. Hohenackert Rapenu. Siiss. D. p. 31 Pl. IX f. 11 (1858). 
A. quadricostata Rasu. Stissw. D. Pl IX f. 5 (1853). A. 8S. Atl XXVI f. 74 to 80. A. tumidula 
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Grun. Rab. A. E. N:o 1,716 (1864). H. L. Sm. T. Nio 616. A. hyalina var. parvula Gron. Rab. 
A. E. N:o 1,722 (1864). A. coffeiformis H. L. Sm. T. Nio 31. A. libyea H. L. Sm. T. Neo 34. 

Fresh or brackish water: Sweden (Visby, Bohusliin)! England (Kew gardens!) France (Caen!) 
Germany (Berlin!) Sardinia (Atl.), Nile Delta! Persia! New Zealand! Ecuador! Argentina! N. Ame- 
rica (Michigan!) 

A. veneta is well characterized by its elongated central nodule and distant median striz. 
The connecting zone is variable in its structure. Frequently the divisions are difficult to see, 
sometimes they are clear and distinctly transversely striate. 


4. A. Szaboi Pant. (1889). — Frustule in outline orbicular with slightly rostrate ends. 
L. 0,035; B. 0,028 mm. Zone with numerous divisions, about 5 in 0,01 mm., transversely striate; 
strie 19 in 0,01 mm. V. broad, lunate, with straight or slightly concave ventral margin and 
subrostrate obtuse ends, curved inwards I. 0,03 to 0,06; B. 0,013 mm. Median line almost 
straight, approximate to the ventral margin. Axial area distinct, frequently dilated in the middle 
on the dorsal side of the central nodule. Striz on the dorsal side 13 to 17 in 0,01 mm. coarsely 
punctate. Striz on the ventral side 17 in 0,01 mm. short, marginal. — Panr. II p. 39 Pl. II 
f. 20. <A. hevesensis Pant. II p. 37 Pl. II f. 32, Pl. III f. 46, Pl. IV f. 68. A. Wiesnert Pant. I 
p- 40 Pl. Ill f. 45. A. arcuata Panr. I p. 35 Pl. IV f. 70. A. minutia Pant. Il p. 38 Pl. If: 16. 
A. coffeiformis var. fossilis Pant. II Pl. IV f. 69? 

Brackish water: Hungary, fossil (Szardoc!) 

I have united all the above named species of PanrocseK, being unable to find in the figures 
or descriptions any difference of importance. They differ only ix size and, slightly, in the number 
of strie. This species seems to me to be nearest akin to A. veneta, from which it is however 
quite distinct. 


5. A. Normani Rasu. (1864). — Frustule elliptical, truncate, frequently with somewhat 
rostrate ends. L. 0,02 to 0,035; B. 0,01 mm. Connecting zone with numerous, frequently indistinct, 
divisions (about 12 in 0,01 mm.). V. narrow, lunate, with more or less distinctly capitate ends 
curved inwards. L. 0,22 to 0,03; B. 0,004 to 0,005 mm. Central nodule strong. Median line at 
some distance from the ventral margin. Striz on the dorsal side 17 in 0,01 mm. Ventral side 
structureless. — F. E. Alg. p. 88. V. H. Syn. p. 56. V. H. T. N:o 5. A. humicola Grun. A. S. 
Atl. XXVI f. 90 to 92 (1875). V. H. Syn. Pl. If. 12. A. humic. var. javanica Grun. A. 8S. Atl. 
XXVI f. 89. A. humic. var. calderiorum Grun. in Cl. M. D. N:o 191. 

Moist earth: Sweden, Upsala! Belgium! Harz (Atl.), Java (Atl). 


6. A. bullata CL. — Frustule subrectangular, truncate, centrally contracted on the ventral 
side with a gibbosity in the sinus. L. 0,025 to 0,055; B. 0,01 to 0,012 mm. Zone with about 
5 divisions in 0,01 mm. obseurely striate. V. with protracted, subcapitate and somewhat incurved 
ends. Median line at some distance from the ventral margin. Dorsal side obscurely striate; strize 
about 17 in 0,01 mm. Ventral side not striate. 

Marine: Macassar Straits! 


7. A. commutata Grun. (1880). — Frustule elongated, linear elliptical, with rounded ends. 
L. 0,05 to 0,085; B. 0,02 to 0,o26 mm. Zone with longitudinal rows (5 in 0,01 mm.) of short, fine 
strie (29 in 0,01 mm.). V. linear, with rostrate, incurved ends. Median line biarcuate. Axial 
area moderately large on the dorsal side. Ventral side without strize or with a row of short, 
marginal striz, about 15 in 0,01 mm. Dorsal side with 9 to 10 striz in 0,01 mm. — V. H. Syn. 
p- 58 Pl. If. 14. A. affinis W. Su. B. D. I p. 19 Pl. II f. 27. H. L. Sm. Typ. N:o 28. A. pellu- 
cida A. S. Atl. XXVIII f. 11? 36, 37. A. robusta A. S. Atl. XXVII f. 38. A. robusta var. minor 
Dann. D. of Baltic p. 20 Pl. I f. 7. 

Brackish water: Baltic! Mansfelder See! England! Belgium! France! 
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Var. fossilis Pant. (1889). — V. L. 0,065 to 0,071; B. 0,008 to 0,0115 mm. Strie about 16 
in 0,01 mm. — A. fossilis Pant. IT p. 36°PI. I f.°2) A. curvata: Pant: Il p.36 Pl if 11: 

Brackish water: Hungary, fossil (Pant.). 

This species, very frequent in brackish water, is of uncertain position in the system. It 
differs from other forms of Halamphora in its strongly biarcuate median line and broad, ventral 
side. It has some resemblance to the species of the subgenus Amphora, but the zone is complex, 
although the divisions are seen only with difficulty. The only species, with which it seems to be 
connected, is A. Normani. I am unable to discover any differences between A. fossilis and A. 
curvata Panr. and both differ from A. commutata in somewhat closer strie only. 


8. <A. bigibba Grun. (1875). — Frustule strongly constricted in the middle, truncate. 
L. 0,02 to 0,046; B. 0,014 to O,o18 mm. Zone with numerous, more or less distinct divisions. YV. 
with straight ventral margin and protracted ends. Median line closely approximate to the ventral 
margin. Dorsal strizw delicate, 15 in 0,01 mm. — A. S. Atl. XXV f. 66, 67, 69, 70 to 77. 

Marine: Balearic Islands! Adriatic! Japan (Atl.), Chile (Atl.), Galapagos Islands! West 
Indies! Campeachy Bay! 

Var. interrupta Grun. (1875). — L. 0,05 mm. Striw 13 in 0,01 mm. interrupted in the 
middle of the valve. — A. 8. Atl. XXV f. 65. 

Marine: Campeachy Bank. 


9. A. sarniensis Grey. (1862). — Frustule with a strong constriction in the middle and a 
shallow one between the middle and the ends, which are rostrate-truncate. L. 0,04 to 0,05; 
B. 0,017 mm. Zone with about 4 divisions in 0,01 mm., transversely striate; striz 9 to 13 in 
0,o1 mm. V. with about 10 to 14 striw in 0,01 mm. — T. M.S. 1862 p. 95 Pl. IX f. 12. 

Marine: Guernsey (Grove Coll.)! Macassar Straits (Grove Coll.)! 

Var.? sinuata Grev. (1863). — LL. 0,07 mm. Margin with 7 constrictions. — A. simuata 
Grey. Ki. N.,Ph. J. XVIII p. 183.1. 5: 

Marine: Queensland (Grev.). 

Var.? flexuosa Grev. (1863). — L. 0,086 mm. Margin with 5 constrictions. — A. flex. Grey. 
HON, Pho J. XV. 183 fe: 

Marine: Queensland (Grev.). 


10. A. tetragibba Cri. N. Sp. -— Frustule subrectangular, with four undulations on the 
margins. L. 0,035; B. 0,019 mm. V. with four equal undulations on the dorsal side. Ends 
capitate and incurved. Median line close to the ventral margin. Striz about 10 in 0,01 mm. — 
A. sarniensis? A. S. Atl. XXV f. 80. A. sinuata aff. Grun. A. S. Atl. XXV f. 78, 79. 

Marine: Baltjik (Atl.), Japan (At1.). 


ll. A. coffeiformis Ac. (1827). — Frustule lanceolate, 2 to 3 times longer than broad, 
truncate. L. 0,03 to 0,o5 mm. Zone with numerous, close divisions, 10 to 16 in 0,01 mm., very 
delicately striate; strive about 21 in 0,01 mm. YV. narrow with arcuate dorsal, somewhat concave 
ventral margin, and protracted, capitate ends. Median line close to the ventral margin. Dorsal 
striz about 20 in 0,01 mm. — Frustulia coffeiformis Aa. in Regensb. Flora 1827 II p. 627 (accor- 
ding to Kiitz). Kitrz Bac. p. 108. A. 8S. Atl. XXVI f. 56, 58. A. aponina Kitz Bac. p. 108 
(1844): A. ‘salina W. Sm. B. Dip. 19) PI) KOCK f: 251853) Va Syn p. 57 Plo Df DOP AR 
lineata Gree. T. M. S. p. 71 Pl. I f. 33 (1857). A. Neupauert Pant. II p. 38 Pl. If. 7 (1889)? 
A. Taylori Grun. V. H. T. N:o 18. 

Hot springs and brackish water: Sea of Kara! Baltic! Salines of Saxony! Iceland! Sand- 
wich Islands! Australia, Fischie River! West Indies! 

Var.? perpusilla Grun. (1884). — lL. 0,009 to 0,011 mm. Striz more than 30 in 0,01 mm. 
— Grun. Fr. Jos. Land D. p. 102. A. S. Atl. XXVI f. 98. 

Marine: Franz Josephs Land (Grun.), Nice (Atl.). 
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Var. borealis Kitz (1844). — L. 0,013 to 0,025 mm. Strize 21 to 24 in 0,01 mm. — A. bo- 
reais Ktrz Bac. p. 108 Pl. If. 18. V. H. Syn. Pl. I f. 20. <A. salina 8 minor V. H. Syn. p. 57. 

Fresh or brackish water: Helgoland (Kiitz), Gulf of Bothnia! 

Var. fossilis Pant. (1889). — L. 0,032 mm. Strive 22,5 in 0,01 mm. — A. salina var. fossilis 
Pane AT poo? Pl. PETE: 47: 

Brackish water: Hungary, fossil (Pant.). 

Var. angularis V. H. (1880). — Frustule in L. 0,025: to 0,043; B. 0,01 to 0,015 mm. slightly 
constricted in the middle. Striz 20 to 23 (18 according to Van Heurck) in 0,01 mm. Divisions 
of the zone about 14 in 0,01 mm., distinctly striate, —- A. angularis V. H. Syn. p. 57 Pl. If. 21. 
A. angulosa var. lyrata V. H. Syn. f. 22. A. hybrida Grun. V. H. Syn. p. 57 V. H. T. No 12. 
A. bullosa var. lineolata H. L. Smrru T. N:o 611. 

Marine: England! Belgium! 

Var. hungarica Cu. — V. in length 0,044; B. 0,01. Ventral margin straight. Striz 20 in 
0,01 mm. — A. acutiuscula var. fossilis Pant. II p. 35 Pl. II f. 29. 

Brackish water: Hungary, fossil (Pant.). 


Var. protracta Pant. (1889). — L. of V. 0,08; B. 0,007 mm. Ventral margin convex. Ends 
protracted, capitate. Striz distinctly punctate 17,5 to 19 in 0,01 mm. — A. protracta Pant. IL 


para El. It. >: 
Brackish water: Hungary, fossil (Pant.). 


12. A. acutiuscula Kirz (1844). — Frustule elliptic-lanceolate, with subrostrate and trun- 
cate ends. L. 0,035 to 0,07; B. 0,019 mm. Zone with numerous divisions, about 11 in 0,01 mm., 
transversely striate; strie 18 to 20 in 0,01 mm. V. narrow, 10 to 12 times as long as broad, 
with subcapitate ends and straight ventral margin. Median line close to the ventral margin. 
Strie 13 to 18 in 0,01 mm. finely, but distinctly punctate. — Bac. p. 108 Pl. V f. 32. V. H. 
Syn. p. 57 Pl. I f. 18. A. lineata Grea. Diat. of Clyde p. 512 Pl. XII f. 70 (1857) A. S. Atl. 
XXVI f. 59. A. coffeiformis var. Salinarum Grun. Foss. D. Osterr. Ung. p. 148 (1882). A. striata 
Pant. II p. 39 Pl. Il f. 31 (1889)? —A. striolata Panr. II p. 39 Pl. II f. 25 (1889)? A. juvenalis 
PONT UL SPLS XE £. 199" (1893). 

Brackish and marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Baltic! North Sea! 
Morocco! Balearic Islands! Caspian Sea (Grun.), Hungary, fossil Czekehaza! Cape May! Samoa! 

Var.? subconstricta Grun. (1878). — Frustule slightly constricted in the middle. L. 0,035 
to 0,045; B. 0,011 to 0jo12 mm. Strie 15 to 17 in 0,01 mm., on the zone fine. — Casp. Sea Alg. 
Peco ke Leaf: 5. 

Brackish water: Caspian Sea (Grun.), N. Wales. 

Var.? constricta Grun. (1878). — Larger than the var. subconstricta. Strize 12 to 14 in 
0,01 mm. -- Casp. Sea Alg. p. 8. 

Marine: Tahiti, Tonga Islands, Samoa (Grun.), Seychelles (Van Heurck Coll.!) 

A, acutiuscula differs from A. coffeiformis in its larger size, coarser striz, and distinctly 
striate zone, but all these characteristics are variable, and in fact both species are connected by 
intermediate forms, as is also the case with A. macilenta Grea. 

Pantocsek has described under the name A. Loczyi (II p. 37 Pl. V f. 93) a form that seems 
to belong to A. acutiuscula, but the description does not agree with the figure, as the striz are 
according to the description 11 in 0,01 mm. and on the fig. 14 to 15 in 0,01 mm. The variety 
subconstricta may be identical with A. angularis and the yar. constricta with A. binodis. 


13. A. macilenta Gree. (1857). — Frustule in outline lanceolate, with truncate ends. 
L. 0,037 to 0,12 mm. Zone with numerous divisions, 7 to 8 in 0,01 mm., transversely striate; 
strie 11 to 15 in 0,01 mm. V. semilanceolate with rostrate-capitate ends. Median line close to 
the ventral margin. Striz 9 to 12 in 0,01 mm., obscurely punctate. 
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Var. typica Cu. — Frustule with narrow zone, 3 to 4 times longer than broad. Striz on 
the zone 15 to 17 in 0,01 mm. V. in L._0,087 to 0,13; B. 0,007 to 0,015 mm. Striz 11 to 12 in 
0,01 mm. — A. macilenta Gree. D. of Clyde p. 510 Pl. XII f. 65. 

Marine: Coasts of Sweden and Scotland! Baltjik, fossil! Labuan! Seychelles! Behring Island! 


Var. ergadensis Grea. (1857). — Frustule 3 to 4 times longer than broad, with narrow zone. 
L. 0,06 to 0,089; B. 0.019 mm. Striee of the zone 15 in 0,01 mm. V. about 12 times longer than 
» ] ? - ? § 
broad; its strize 9 in 0,01 mm. — A. ergadensis Grea. D. of Clyde p. 512 Pl. XII f. 71. 
} b) g ry 


Marine: Scotland (Greg.), Balearic Islands! Baltjik foss.! Macassar Straits! 

A. macilenta and A. ergadensis are badly represented by Greaory, and their identification 
from the figures is doubtful. From the description of the number of strize, it seems possible that 
GREGORY denotes these forms, which are nearly akin to A. acutiuscula and differ from that species 
in coarser strie and larger size only. 


14. A. Eunotia Cr. (1873). — Frustule broad, with truncate ends. L. 0,08 to 0,12; B. 0,05 
mm. Zone with numerous divisions, about 6 in 0,01 mm. distinctly striate; striz 11 in 0,01 mm. 
V. semilanceolate, with slightly rostrate ends, about 6 times longer than broad. Median line close 
to the ventral margin. Striz on the dorsal side 7,5 to 8 in 0,01 mm., distinctly punctate; puncta 
about 10 in 0,01 mm. Ventral side not striate. — D. of Arctic Sea p. 21 Pl. III f. 17. Icon. n. 
Pl. IV f. 2, 3. A. eymbifera Cu. Vega p. 462. A. cymb.war. A. S. Atl. XXV f. 35. 

Marine: Greenland! Spitsbergen! Bohusliin! Bab el Mandeb! Labuan! 

Var. gigantea Grun. — V. in L. 0,15; B. 0,026 mm. Strive 7 in 0,01 mm.; puncta 6 in 
0,01 mm. Ventral side with marginal puncta, 10 in 0,01 mm. — A. cymbifera var. gigantea GRUN. 
in VerE. TsN:o546; 


Marine: Baldjik, foss.! Sumbava (Kinker Coll.!). 


15. A. clara A. 8. (1875). — V. semilanceolate with straight ventral margin and rostrate 
ends. L. 0,10 to 0,14; B. 0,023 to 0,o28 mm. Median line straight, close to the ventral margin. 
Strize 5 in 0,01 mm. composed of large puncta, 5 to 6 in 0,01 mm. — Atl. XXV f. 20. 


Marine: Japan (Atl.), Macassar Straits (Grove Coll.)! 


16. A. costata W. Sm. (1853). — Frustule in outline broadly lanceolate, with rostrate and 
truncate ends. L. 0,045 to O,o8; B. 0,03 to 0,065 mm. Zone with about 3 divisions in 0,01 mm., 
coarsely ‘striate, striae 10 in 0,01 mm. YV. Iunate with somewhat concave ventral margin and 
rostrate ends. Median line close to the ventral margin. Striz on the dorsal side 9 in 0,01 mm. 
composed of large puncta, 7 in 0,01 mm. Ventral side very narrow, with 10 striz in 0,01 mm. 
— B. D. I p. 20 Pl. XXX f. 253. Grue. D. of Clyde p. 527 Pl. XIV f. 99. H. L. Smmzn Lens 
II p. 83. A. inflata Grun. A. 8. Atl. XXV f. 29 to 30 (1875). 

Marine: North Sea! Mediterranean Sea (Perag.), Adriatic! Sumatra (Deby Coll.)! New Haven 
(H. L. Smith), Pensacola! Colon! Campeachy Bay! Porto Seguro! Galapagos Islands! 

A. monilifera Gree. (D. of Clyde p. 511 Pl. XII f. 69) is probably a frustule of A. costata 
or Terroris in the state of division. The same may be the case with A. monilifera in A. S. Atl. 


KV I £32. 


17. A. Terroris Ens. (1853). — Frustule lanceolate with rostrate-truncate ends. L. 0,045 
to 0,07; B. 0,018 to 0,02 mm. Zone with about 5 divisions in 0.01 mm. striate; striz 11 in 0,01 
mm. V. semilanceolate with rostrate-capitate ends. Strie 8 to 9 in 0,01 mm., not distinctly 
punctate. — B. Ak. 1853. A. Erebi Enz. M. G. Pl. XXXV A 23 f. 2 (1854). Cu. Vega p. 462. 
A. cymbifera Gree. D. of Clyde p. 526 Pl. XIV f. 97 (1857). A. S. Atl. XXVI f. 33; XXXIX 
f. 18; XXV f. 17 to 19, 33, 34, 36. A. Lightsmithiana O’Meara M. J. XIV Pl., VIII £. 8 (1874)? 

Marine: Arctic America! Greenland! Spitsbergen! Finmark! Sea of Kara! East Cape! North 
Sea! Mediterranean Sea! Macassar Straits! Gulf of Mexico! 
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Var. limbata Cu. — Frustule in L. 0,05 to 0,08; B. 0,03 to 0,05 mm. Striz of the zone 
10 to 11 in 0,01 mm. V. in L. 0,09; B. 0,015 mm. Strive 7 in 0,01 mm. Dorsal side with a 


narrow hyaline limbus. 
Marine: Indian Ocean (Deby Coll.)! China (Deby Coll.)! 


18. A. exigua Gree. (1857). — Frustule linear-lanceolate, with rostrate, truncate ends. 
L. 0,025 to 0,04; B. 0,011 to 0,012 mm. Zone with about 8 divisions in 0,01 mm. delicately striate; 
strie 17 to 20 in 0,01 mm. V. with arcuate dorsal, straight ventral, margins and rostrate, capitate 
ends. Striz 12 to 14 in 0,01 mm. not distinctly punctate. Median line close to the ventral 
margin. — D. of Cl. p. 514 Pl. XII f. 75. 

Brackish and marine: Scotland (Greg.), Arctic America! Bessels Bay! Adriatic! Sandwich 
Islands! Tahiti! West Indies! 

A. exigua is figured by GreEGoRY in a manner which admits of no trustworthy identification, 
but as the strie are stated to be 11 in 0,01 mm. I believe that Grucory denotes this species, 
which differs from smaller forms of A. acutiuscula in its smaller size, more delicately striate zone, 
and not distinctly punctate striz. 


19. A. granulata Gree. (1857). — Frustule linear-lanceolate, with rostrate, truncate ends. 
L. 0,038 to 0,04 (0,043 to 0,077 Greg.); B. 0,013 to 0,018 (0,02 to 0,033 Greg.) in 0,01 mm. Zone 
with 7 to 11 divisions in 0,01 mm. and longitudinal rows of large puncta, 10 to 13 in 0,01 mm. 
V. with straight median line, closely approximate to the ventral margin. Striz 13 (10 to 14 Greg.) 
in 0,01 mm. not distinctly punctate. — D. of Clyde p. 525 Pl. XIV f. 96. 

Marine: Java! Macassar Straits! 


20. A. Jeschkei Jan. (1876). — Frustule about 3 times longer than broad, with triundulate 
margins and broadly truncate ends. I. 0,04; B. 0.0135 mm. Zone with about 4 longitudinal rows 
of large puncta (about 11 in 0,01 mm.) in 0,01 mm. Valve narrow with protracted and capitate, 
incurved ends. Strize 12 in 0,01 mm. — A. S. Atl. XXXIX f. 14. 

Marine:? 


21. A. turgida Gree. (1857). — Frustule in outline almost orbicular, with rostrate ends. 
L. 0,025 to 0,035; B. 0,015 to Ojo2 mm. Zone with longitudinal divisions. V. in L. 0,02 to 0,04; 
B. 0,0075 to 0,009 mm. with broad, arcuate dorsal margin, straight ventral margin and rostrate 
ends. Median line close to the ventral margin. Striz 13 (9 Greg.) in 0,01 mm., not distinctly 
punctate. — D. of Clyde p. 510 Pl. XII f. 63. A.S. Atl. XXV f. 24, 25. 

Marine: Scotland (Greg.), Norway! Red Sea! Java! Macassar Straits! Labuan! 

A. turgida is nearly akin to A. exigua, differing scarcely in anything but its greater breadth. 
Grunows A. fluminensis (Verh. 1863 p. 12 Pl. XIII f. 15) agrees in size and outline with A. turgida, 
but has closer strie, 21 in 0,01 mm. The latter species is unknown to me. 


22. A. Grunowii A. S. (1874). — V. broad with straight ventral margin and elevated, 
slightly triundulate dorsal margin. Ends capitulate. IL. 0,054; B. 0,021 mm. Striz 10 in 0,01 mm. 
composed of large, distant puncta. Median line closely approximate to the ventral margin. — 
Atl. Probet. f. 15. 

Marine: Java (AtL.). 


23. A. corpulenta Cu. a. Grove (1891). — V. with almost straight ventral margin, very 
elevated dorsal margin, and acuminate ends. L. 0,096; B. 0,045 mm. Median line close to the 
ventral margin. Dorsal side with 6 striz in 0,01 mm. composed of distant puncta (4 to 5 in 0,01 
mm.). Ventral side very narrow, with about 8 strive in 0,01 mm. — Diatomiste I p. 68 Pl. X f. 14. 

Marine: Macassar Straits! 
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24. A. binodis Grae. (1857). — Frustule lanceolate, truncate, constricted in the middle. 
L. O,o44 to 0,05; B. 0.0127 mm. Zone with numerous delicate divisions (10 in 0,01 mm.) finely 
striate; striz about 28 in 0,01 mm. V. with straight ventral margin. Median line close to the 
ventral margin. Dorsal side with 13 not distinctly punctate striz in 0,01 mm. Ventral side 
with faint and closer striz; about 19 in 0,01 mm. — D. of Clyde p. 510 Pl. XII f. 67. 

Marine: Scotland (Greg.), Balearic Islands! 


25. A. angularis Gree. (1855). — Frustule constricted in the middle, with broad, rostrate 
ends. L. O,o4 to 0,06; B. 0,02 to O,o25 mm. Zone with about 9 divisions in 0,01 mm., very 
finely striate. V. with slightly concave ventral margin, arcuate, and centrally sinuose dorsal 
margins, and capitate ends. L. 0,042; B. 0,oos8 mm. Median line close to the ventral margin. 
Dorsal strize 9 to 10 in 0,01 mm. not distinctly punctate. — M. J. III p. 39 Pl. IV f. 6? ALS. 
Atl. XXV f. 83. 

Marine: Bohuslin (Atl.), Java! Macassar Straits! 

GREGORY’s figure is scarcely sufficient for identification and Grunow believed it to represent 
a form of A. coffeiformis, but it has much coarser strie. 


26. A. Peragalli Ci. N. Sp. — Frustule elongated, slightly constricted in the middle, with 
truncate ends. I. 0,055 to 0,065; B. 0,022 to 0,o25 mm. Zone very dissimilar on the dorsal and 
ventral side; on the dorsal side with about 5 longitudinal cost in 0,01 mm. connected by trans- 
verse costee, 4 to 5 in 0O,o1 mm.; on the ventral side with about 12 longitudinal ribs in 0,01 mm. 
and transversely striate, strie 24 in 0,01 mm. V. with the median line close to the ventral 
margin. Its strize 11 in 0,01 mm. not distinctly punctate. — Amphora sp. n.? Prrag. D. de Ville- 
franche p. 40 Pl. ILI f. 26 (1888). 

Marine: Mediterranean, Balearic Islands! Villefranche (Per.), Adriatic, Rovigno! 

The figure given by Prracatto does not exactly correspond with our species, as it has 
closer (15 in 0,o1 mm.), and distinctly punctate, strieze; nevertheless I have no doubt about the 
identity. 


27. A. ezekehazensis Panr. (1889). — V. with arcuate dorsal and straight ventral margin. 
Ends rostrate. L. 0,06 to 0,0625; B. O,o1 to O,o105 mm. Median line closely approximate to the 
ventral margin. Strive 20 in 0,01 mim, not distinctly punctate, but crossed by numerous, undulating 
blank bands. — Pant. II p. 36 Pl. I f. 6. 

Brackish water: Czekehaza, Hungary, fossil! 


28. <A. intersecta A. S. (1875). — Frustule linear, with truncate ends. L. 0,16; B. 0,04 
mm. Zone with about 4 to 5 divisions in 0,01 mm., striate; striz 18 in 0,o1 mm. V. about 7 
times longer than broad, with slightly arcuate dorsal margin, straight ventral margin, and capitate 
ends. L. O,11 to 0,14; B. O,o2 mm. Median line near the ventral margin. Axial area distinct on 
the dorsal side. Dorsal side with 8 strive in 0,01 mm. Strize obscurely punctate and crossed by 
two or three longitudinal blank bands. Ventral side narrow, with short marginal strize, about 
1m Oxon mime == Atl XOVe fee 380) ANT Dee Nolet 9 0) 

Marine: Baltjik, foss.! Bory, Hungary, fossil! 

Var. sarmatica Pant. (1886). — Striz strongly punctate. — Pant. I p. 21 Pl. XV f. 135. 

Marine: Dolje, Hungary fossil (Pant.). 

Var.? striata Pant. (1886). — L. 0,095; B. 0,015 mm. Striz 10 in 0,01 mm. composed of 4 
distant puncta. — Panr. I p. 22 Pl. XVII f. 156. 

Marine: Dolje, Hungary, fossil (Pant.). 


ee 
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Subgenus Oxyamphora. 


Frustule usually broadly elliptical, with truncate ends and complex connecting zone. Valves 
lunate, acute. Median line approximate to the ventral margin. Central nodule transversely dilated 
to a stauros or not. Axial and central areas usually indistinct. No longitudinal lines or keels 
on the dorsal side of the valve. Structure of the dorsal side: usually fine puncta, arranged in 
parallel, or slightly radiate, transverse strive, and in undulating, longitudinal lines. Ventral side 
with, usually, much closer striz than the dorsal side. 
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A. hyalina with cell-contents, frustule A. ostrearia with cell-contents ; 
in zonal view, in state of division, and 600 times magnified. 


in valvular view; 600 times magnified. 


Cell-contents. I have examined living specimens of A. hyalina, A. ostrearia and A. quadrata. 
In A. hyalina there is, along the ventral side of the connecting zone, a flat chromatophore-plate, 
the extremities of which are deeply indented and at the ends of which iit 
a single eleeoplast constantly occurs. On the dorsal side of the plate @ @ ® @) nN 
and on its centre the nucleus occurs enclosed in a plasma-mass, from | 


dorsal wall of the connecting zone. Both are deeply constricted in the 
middle. A. quadrata has instead of chromatophore-plates a large number 
of small, rounded dises, gathered below the central plasma-mass and at 
the extremities. It is thus, as to its cell-contents, a coccochromatic 
diatom. 

This subgenus comprises a number of forms with or without 
stauros, which in other respects are too closely connected to be placed 
in different sections. From the subgenus Amblyamphora they differ by the very narrow ventral 
side and by the acute, frequently apiculate, ends of the valve. In the genus Navieula they cor- 
respond to Stawroneis and Libellus. 


which radiate fine threads towards the wall of the frustule. On divid- t- @ /| i) 
ing, the plate and terminal elxoplasts are longitudinally cloven. If the * ha A {| 
living frustule be stained with methylene-blue, numerous, intensely | or [o| {|| 
coloured granules make their appearance in the primordial stratum of °@ @ \8/ |h}! 
the plasma. A. ostrearia has two chromatophore-plates, one along the @ ® | 

i 


A. quadrata with cell-contents; 
600 times magnified. 
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1. A. lineolata Ens. (1838). — Frustule rectangular or elliptical with broad, truncate ends, 


membranaceous. L. O,oae to 0,045; B. 0,015 to 0,023 mm. Zone with numerous divisions, 10 in 
0.01 mm. Central nodule not dilated into a stauros. Dorsal part of the valve finely striate. 
Strie 20 to 23 in 0,01 mm: — Inf. Pl. XIV f. 4¢?). Kitz: Bae: pa 107 PIV £36: Ve sne Ss ynt 
p. 57 Pl. I f. 13, 23, A. »S. Atl XXVIf.-51. A. pheatayGree. TOMS. Vorpad0) Pl aiiahaol 
(1857). A. S. Atl XXVI f. 50. A. Bulnheimii Rasu. Alg. Eur. N:o 1,934 (1866). <A. hyalina 
H. L. Sm. Types N:o j614. A. suleata Dannr. Baltic D. Pl. I f. 8 (1882). A. tenuis Fiéeen Pom- 
merania Exp. p. 90 f. 13 (1873)? 

Brackish water: Sea of Kara! Coasts of Scotland, England and Sweden, Belgium! Baltic! 
Saxony, Halle! Caspian Sea (Grun.), Adriatic! Java! China! California! 

Var. chinensis A. S. (1875). — Frustule with more convex margins. Central nodule slightly 
transversely dilated. — A. chinensis A. S. Atl. XXVI f. 42. 

Marine: China. 

Var. undata H. L. Sm. (1873). — Frustule slightly constricted in the middle. L. 0,043; 
B. 0,019 mm. Striz 21 in 0,01 mm. — A. undata H. L. Sm. Lens II p. 70 Pl. I f. 21. 

Brackish water: Baltic at Westervik! New Haven Conn. Sm. 

According to H. L. Smrrn (Lens 1873 p. 74) Exrenperas name denotes partly A. ovals and 
partly another species. A. lineolata Kiirz seems me to be this species, but A. léneolata Donk. is 
another species, or Psanmamphora arenaria var. A. incurva Gree. (M. J. UL p. 39 Pl. IV f. 5) 
may represent detached valves of this or some other species, impossible to decide. A. tenera 
W. Sm. (B. D. 1 p. 20 Pl. XXX f. 252) may be a small form of A. lineolata or Cymbamphora 
cymbelloides, impossible to decide without original specimens. Prof. Hamiuron Smrrn believes it 
to represent some Navicula. It seems questionable whether A. hyperborea Grun. (Franz Josets 
Land D. p. 55 Pl. 1 f: 10, 1884) may be a variety of A. lineolata, or belong to Navicula complanata. 


2. A. magnifica Grev. (1863). -— Frustule quadrate. L. 0,102; B. 0,14 mm. V. very 
narrow. Median line arcuate. Zone with numerous divisions, about 4 in 0,01 mm. dotted with 
large scattered puncta. — Edin. N. Ph. J. XVIII p. 182 f. 1. 

Marine: Queensland (Grev.). 
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3. <A. hyalina Kitz (1844). — Frustule membranaceous, more or less orbicular in outline. 
L. 0,05 to 0,08 mm. Zone with numerous divisions. Valve semicircular with straight ventral 
margin and somewhat apiculate ends. Median line close to the ventral margin. Strizw about 23 
n 0,01 mm. — Bac. p. 108 Pl. XXX f. 18. W. Sm. B. D. I Pl. If. 28. A.S. Atl. XXVI f. 52 
to 55. <A. hemispherica Grun. in Hedwigia VI p. 24 (1867). 

Marine: Spitsbergen! North Sea! Mediterranean Sea! Adriatic! Cape May! Barbados! Hon- 
duras (Grun.). 


4. A, baeillaris Gree. (1857). — Frustule almost rectangular. LL. 0,05; B. 0,017 to 0,02 
mm. Zone with 7 divisions in 0,01 mm. transversely striate; strize 20 in 0,01 mm. Valve narrow. 
Central nodule not dilated into a stauros. Strix radiate, 18 to 19 in 0,01 mm. not crossed by a 
longitudinal line. — D. of Clyde p. 527 Pl. XIV f. 100. Icon. n. Pl. IV f. 40, 41. A. bae. var 
scotica Cu. M. D. N:o 310. 

Marine: Coasts of Scotland! 

This form agrees pretty well with Greaory’s A. bacillaris. As | have seen no detached 
valves, I have not been able to give a complete description, for which reason this species requires 
a more accurate examination. 


5. A. areus Grea. (1854). — Frustule more or less elliptic-rectangular, with broad, truncate 
ends. L. 0,05 to 0,08; B. 0,032 to 0,o4 mm. Zone with numerous divisions, 5 to 6 in 0,01 mm., 
which are transversely striate. V. narrow, lunate, acute. Median line biarcuate. Strive of equal 
number on the dorsal and ventral side, distinctly punctate. 

Forma typica Cu. -— Strie of the zone 10, of the valve 9 to 10 in 0,01 mm. composed of 
moderately coarse puncta. — A. arcus Grea. T. M.S. V. p. 75 Pl. I f. 37. D. of Clyde p. 522 
Pix tilsi soe lcon.m PL Ly, £4. 

Marine: Spitsbergen! Finmark! Scotland! Sumatra (Deby Coll.)! Japan, fossil (Brun). 

Var. sulcata A. S. (1875). — Striw of the zone 16 to 20 in 0,01 mm., of the valve 14 to 20 
in 0,01 mm. finely punctate; puncta about 25 in 0,01 mm., forming undulate, longitudinal lines. 
— A. sulcata A. S. Atl. XXVI f. 46, 47. 

Marine: Rovigno, Adriatic! Rembang Bay (Deby Coll.)! Barbados (Cl. M. D. N:o 149). 

The variety sulcata is akin to A. lineolata but more silicious and connected with the type 
by intermediate forms. It cannot be A. sulcata Grea. D. of Clyde (p. 523 Pl. XIII f. 92 and 92 5), 
which seems to represent some form of A. Grevilleana and has much broader divisions. 


6. A. rhombica Krrron (1876). — V. semi-rhomboidal, apiculate. L. 0,13 to 0,26; B. 0,021 
to 0,o5 mm. Median line closely approximate to the ventral margin. Strie on the dorsal side 10 to 
12 in 0,01 mm., radiate, frequently alternately longer and shorter near the dorsal margin, composed 
of elongated puncta, forming undulate, longitudinal lines. Ventral side very narrow, striate; 
strie a little closer (11 to 13 in 0,01 mm.) than on the dorsal side. — A. S. Atl. XL f. 39. 

Marine: Mediterranean Sea (Perag.), Island of Rhea! Sumbava (Kinker Coll.)! Sumatra 
(Deby Coll.)! Macassar Straits (Grove Coll.)! China! Colon (Deby Coll.)! 

Var. gracilior Cu. — V. in L. 0,11 to 0,14; B. 0,024 mm. Dorsal striz 16 to 17, ventral 
18 in 0,01 mm. 

Marine: Tahiti! Campeachy Bay (Brun Coll.)! 

Var intermedia Cu. — L. 0,09 to 0,1; B. 0,017 mm. Dorsal striz 14 and ventral 16 in 0,01 mm. 

Marine: Cette (Temp., Perag. Types N:o 447). 


7. A. meandrina Ci. N. Sp. — V. lunate, apiculate. L. 0,18; B. 0,035 mm. Central 
nodule strong. Median line close to the ventral margin. Dorsal part with about 12 striz in 0,01 
mm. composed of distant, elongated puncta, about 5 to 6 in 0,01 mm., forming undulate, longi- 
tudinal rows. Ventral part narrow, with 19 to 20 transverse striz in 0,01 mm. — PI. IV f. 14. 


Marine: Colon (Deby Coll.)! 
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8. A. aspera Prrir (1877). — V. semilanceolate. L. 0,057 to 0.085; B. 0,013 to 0,018 mm. 
Ventral margin straight, somewhat gibbous in the middle. Central nodule strong. Dorsal side 
with 16 striz in 0,01 mm. composed of distant (about 10 in 0,01 mm.) puncta, forming unduiate, 
longitudinal lines. Ventral side narrow, finely striate. Striz 22 to 23 in 0,01 mm — D. de Vile 
Campbell p. 19 Pl. IV f. 9. Icon. n. Pl. IIT f. 22. A. undata Luup. Fortm. D. de la Malaisie 
pe dl Piet sg): 

Marine: Gulf of Naples (Deby Coll.)! N. Zealand (Petit). 


9. A. groenlandica CL. N. Sp. — V. narrow, lunate, with subacute ends. L. 0,09; B. 0,016 
mm. Ventral margin straight. Median line approximate to the ventral margin. Central nodule 
not transversely dilated. Striz of the dorsal side 14 (at the ends 15 to 16) in 0,01 mm. composed 
of puncta (12 in 0,01 mm.) forming slightly undulating, longitudinal rows. Ventral part with 23 
strize in 0,01 mm. — PI. IV f. 1. 

Marine: Davis Strait! 


10. A. acuta Gree. (1857). —- Frustule subquadrate. Divisions of the zone about 4 in 0,01 
mm. finely transversely striate; strize about 21 in 0,01 mm. V. lunate, with arcuate dorsal mar- 
gin, straight ventral margin and apiculate ends. L. 0,089 to 0,15; B. 0,o3 mm. Central nodule 
transversely dilated into a stauros. Striz on the dorsal side 12 to 14 in 0,01 mm., composed of 
puncta, about 10 in 0,01 mm., forming undulating, longitudinal rows. Ventral side very narrow, 
finely striate; striz about 26 in 0,01 mm. — D. of Clyde p. 524 Pl. XIV f. 93. A.S. Atl. 
ROX VE toy 2021 227). 

Marine: Greenland! Spitsbergen! Finmark! North Sea! Morocco! Mediterranean Sea! China! 
Magellan’s Strait! 


Var. neogena Pant. (1889). — L. 0,084 to 0,092; B. 0,018 to 0,o2 mm. Striz 17,5 in 0,01 
mm. — Pant. II p. 35. 

Marine: Hungary, Bory fossil (Pant.). 

Var. arcuata A. S. (1875). — V. with recurved ends. LL. 0,06 to 0,15; B. 0,012 to 0,028 mm. 


Dorsal strive 9 to 12 in 0,01 mm., composed of distant puncta (about 7 in 0,01 mm.). Ventral 
strize very close. — A. arcuata Atl. XXVI f. 27 to 29. 

Marine: Balearic Islands! Seychelles (Van Heurck Coll.)!' Macassar Straits (Grove Coll.)! 
Samoa (Atl.), Mazatlan (Atl.), Gulf of Mexico (Atl). 

Var. labyrinthica Grun. (1880). — V. in L. 0,1 to 0,18. Dorsal striz 14 to 17 in 0,01 mm., 
composed of distinct puncta (10 in 0,01 mm.) forming undulating lines. Ventral strize 26 in 0,01 
mm. — A. labyr. Grun. A. D. p. 25. Icon. n. Pl. IV f. 23. 

Marine: Balearic Islands! 

In the Diatoms of Clyde Grea. has 1857 figured (p. 521 Pl. XIII f. 87) a form, named 
A. nobilis, which seems to represent an entire frustule of A. acuta. 


11. A. mieans A. 8. (1875). — V. hyaline, with strongly arcuate dorsal margin and straight 
ventral margin. Ends apiculate. L. 0,12; B. 0,o28 mm. Median line approximate to the ventral 
margin. Central nodule dilated into a stauros. Dorsal striz 14 in 0,01 mm., distinctly visible 
near the median line, but on the valve broken up into small, scattered puncta, 4 to 5 in 0,01 mm. 
Ventral side very narrow; its striz close, about 26 in 0,01 mm. — Atl. XXVI f. 18. Icon. n. 
Pl. IV f. 7—9. 

Marine: Campeachy Bay (Atl.), Macassar Straits (Grove Coll.)! 


12. A. decussata Grun. (1867). — Frustule thin, elliptical with truncate ends, about twice 
as long as broad. Zone with numerous divisions. V. lunate with acute ends. L. 0,05 to 0,17; 
B. O,o11 to Ojos mm. Median line close to the ventral margin. Central nodule dilated into a 
transverse stauros. Dorsal side with very oblique striz, about 17 in 0,01 mm., turned in opposite 
directions from the stauros and crossed by undulating, narrow, transverse blank bands. Ventral 
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side very narrow. Its strie 15 in 0,01 mm. — Hedwigia VI p. 23. M. J. 1877 p. 178 Pl. CXCV 
fas De ps 20. “Icon! ay Bl. TV’ f. 10. 

Marine: Balearic Islands! Adriatic! China! Honduras (Grun.), Barbados! 

Var. briocensis Lup. Fortm. Ms. — Frustule elliptical, with truncate ends. L. 0,045; 
B. 0,02 mm. Zone with about 8 divisions in 0,01 mm. transversely striate; striz 15 in 0,01 mm. 
Dorsal oblique strize 21 in 0,01 mm. — Pl. IV f. 11. 

Marine: The Eng. Channel (Deby Coll.)! 


13. A. Lunula Cu. N. Sp. — V. lunate, with subacute ends and straight ventral margin. 
L. 0,13 to 0,15; B. 0,018 to 0,02 mm. Median line straight, not very closely approximate to the 
ventral margin. Central nodule transversely dilated into a stauros. Striz on the dorsal side 
almost parallel, 14 to 17 in 0,01 mm., composed of distinct puncta, about 13 in 0,01 mm. Ventral 


side striate; striae 12 to 15 in 0,01 mm. punctate. — Pl. IV f. 138. 
Marine: Balearic Islands! Sumatra (Deby Coll.)! Colon (Deby Coll.)! 
14. A. staurophora (Castr. 1886?) Cr. — Frustule hyaline, in outline quadrate to rec- 


tangular. V. slightly indented in the middle of the dorsal margin, narrow, with obtuse ends. 
L. 0,05 to 0,055; B. 0,01 mm. Median line straight, at some distance from the ventral margin. 
Central nodule dilated to a transverse stauros. Strize delicate, punctate, about 20 in 0,01 mm. -— 
A. sp. A. 8. Atl. XXV f. 85, 86. A. staurophora Castr. Voyage Challenger p. 20 Pl. XX VII f. 6? 
ion, ne El. FY £.-33, (32. 

Marine: Davis Straits (Atl.), North Sea (Atl.), Morocco! Balearic Islands! Pensacola! 

This form is only imperfectly known and requires further investigations. 


15. A. ostrearia Brus. (1849). — Frustule silicious, in outline elliptical to quadrate, or 
rectangular. Zone with numerous divisions, 3 to 9 in 0,01 mm., distinctly striate. V. of various 
apparent shapes, depending on its positions. L. 0,03 to 0,17; B. 0,005 to 0,o2 mm. Median line 
biareuate. Central nodule transversely dilated to a stauros. Dorsal and ventral side with about 
equinumerous, distinctly punctate striz, 10 to 17 in 0,01 mm. 

A, ostrearia is very variable in size and in the number of strie. The valves have very 
different shapes in different positions, and for these reasons a large number of forms have been, 
often in a very incomplete manner, described or figured as distinct species. 

Var. vitrea Cu. (1868). — L. of frustule 0,086 to 0,1; B. 0,068 mm. Zone with 4 to 5 divi- 
sions in 0,o1 mm. its striz 10 to 11 in 0,01 mm. Striz on the dorsal and ventral side 9 to 10 
in 0,01 mm. composed of puncta, about 10 in 0,01 mm. — A. vitrea Cu. Svenska och N. D. p. 237 
Pl. IV f. 5. A. S. Atl XXVI f. 25. A. Nova Caledonica Grun. A. S. Atl. XXVI f. 16 (1875). 
A. Porcellus Kirron A. S. Atl. XXXIX f. 15 to17. A. Treubii Luup. Fort. D. de la Malaisie 
p. 11 PL I f. 7 (1892)? 

Marine: Spitsbergen! Bohuslin! Mediterranean Sea! Labuan! Japan (Atl.), New Caledonia 
(Atl.), West Indies! 

Var. typica Cu. — Frustule 0,035 to 0,08 mm. in length and 0,02 to 0,06 mm. in breadth. 
Zone with 3 to 5 divisions in 0,01 mm. Its striz about 13 in 0,01 mm. Striz of the valve 11 
to 13 in 0,01 mm.; their puncta about 12 in 0,01 mm. — A. ostrearia Kiirz Sp. Alg. p. 94. Grun. 
A.D: p. 25. Ay 8S. VAtl XXVIof 23. V..H. Syn. 'p..55 Pl. 1 £25. A. membranacea W. ‘SM. 
B. D. I p. 20 Pl. II f. 29 1853 (striz are stated to be 31 in 0,01 mm., but are distinct on the 
figure at an enlargement of 400 only). A. quadrata Bris. Kiitz Sp. Alg. p. 95 (1849)? A. elegans 
Gare. T. M.S. V p. 70 Pl. I £.530:(L857)?i¢ A-tlitoralis' Donx. T. M.S. VI p. 30 Pl. IDI f. 15 
(1858). A. Petitii Temp. and Brun D. foss. du Japon p. 15 Pl. IX f. 16 (1889). A. Nova Caledo- 
nica Pant. III Pl. XV f. 227 (1898). 

Marine: Finmark! North Sea! Mediterranean Sea! Sumatra! Labuan! China (Deby Coll.)! 
Japan (Brun. Coll.)! 
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Var. lineata Cu. — L. of V. 0,085; B. 0,015 mm. Striz 12 to 13 in 0,01 mm., composed of 
puncta (about 9 in 0,01 mm.) forming straight, longitudinal rows. — A. ltoralis Cu. M. D. N:o 255. 

Marine: Mouth of Somme! 

Var. minor Grun. (1880). — Frustule elliptical, truncate. L. 0,03 to 0,037; B. 0,017 to 


0,019 mm. Divisions about 8 in 0,01 mm. Strive 17 in 0,01 mm. — A. D. p. 25. Cu. M. D. N:o 142. 

Marine: West coast of Sweden! 

Var. belgica Grun. (1880). — Frustule rectangular. L. 0,033 to 0,048; B. 0,021 to 0,022 
mm. Divisions of the zone about 9 in 0,01 mm. Strieze on the zone 18 in 0,01 mm. Valve with 
16 to 17 finely punctate striz in 0,01 mm. — V. H. Syn. p. 56 V. H. T. Nio 74. 

Marine: Belgium! 


16. A. levis Gree. (1857). — Frustule hyaline and membranaceous, rectangular, with more 
or less truncate ends. lL. 0,04 to QOo9; B. 0,02 to 0,04 mm. Zone with numerous divisions, 6 to 
9 in 0,01 mm. Striz fine, about 22 in 0,01 mm. — D. of Clyde p. 514 Pl. XII f. 74 a, b, «. 
A. S. Atl. XXVI f. 10. Grun. A. D. p. 24 Pl. I f. 8 (var of A. ostrearia?). Danner. D. of the 
Baltic p.420 Bie T £, 5: 

Brackish and marine: Finmark! North Sea! Balearic Islands! Java (A. S. Atl.). 

A. levis differs from A. ostrearia by being more transparent and thin. The striz are much 
more delicate, and scarcely visible on the connecting zone. In some specimens the stauros is only 
imperfectly developed, in which case A levis offers a remarkable likeness to A. lineolata. Akin 
to A. levis is probably A. nobilis FLOGEL Pommerania Exp. p. 88 f. 9. 


Var. levissima Grea. (1857). — F. very thin. L. 0,06 to 0,076; B. 0,023 mm. Divisions 
of the zone obscure. Strive 27 to 28 in 0,01 mm. —- A. levissima Gree. D. of Clyde p. 513 Pl XII 


1. 72. A. Sy Atl KX VEL on 3, 4 eV Ae Noes: 

Brackish and marine: Sea of Kara! Finmark! Scotland! England! 

Var. minuta Cu. — Frustule in L. about 0,035; B. 0,02 mm. Striz very delicate. — 
A, levissima H. L. Sm. T. N:o 615. 

Marine: Helgoland! 

Var. perminuta Grun. — Frustule in L. 0,016 to 0,018; B. 0,0085 mm. Strize very delicate. 
— A. leviss. var. permin. Grun. in V. H. T. N:o 9. A. hians FLéaEL? (Grun.). 

Marine: Swansea Docks, Schleswig (Grun.). 

To A. levis seems to belong A. excisa Grea. (D. of Clyde p. 521 Pl. XIII f. 86, 1857) and 
Des ees al a. ©) Gl IDS Bae 


17. A. quadrata Bris. (1889). — Frustule very thin and membranaceous, rectangular, with 
broad, truncate ends. LL. 0,09; B. 0,03 mm. Stauros narrow. Zone with numerous, strongly 
marked divisions, about 6 in 0,01 mm. Striz exceedingly fine. --- Kiivz Sp. Alg. p. 94? V. H. 


Syn. p. 56 Pl. I f. 24. A. parallela Fiéaen Pommerania Exp. p. 88 f. 8 (1873)? A. polyzonata 
Castr. D. of Challenger Exp. p. 8 Pl. XX VII f. 18 (1856)? 

Marine: Belgium (V. H.), Sweden, Fiskebiickskil! 

This species is remarkable for its cell-contents, the chromatophores being numerous rounded 
dises, as in the coccochromatic diatoms. It differs from <A. ostrearia in its rectangular outline 
and exceedingly tine structure, and from A. /@vis in its strongly marked divisions. 


Subgenus Amblyamphora. 


Frastule more or less rectangular. Connecting zone complex. Valves linear to lunate, with 
obtuse, usually broad ends. Components of the median line divergent towards the dorsal margin. 
Axial and central areas indistinct. Structure: fine puncta arranged in transverse striee, which 
on the ventral side usually diverge towards the median line. No longitudinal lines. 
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The forms comprised in this subgenus agree in all respects, except in the complex nature 


of the zone, with Psammamphora, for which reason it is impossible to decide whether detached 
valves belong to one or other of the subgenera. 


Artificial key. 


1 { Striz on the dorsal side furcate .. ... 1... 1... . 1. ee 1. spectabilis Gree. 
eo -— RO UMMMR Sha Cte e Oty RR es Bist! aa aoe ART rm A ES de 2. 
9 ff NiEUIGEe SULT 998 8 ale: oR ENS ich nate eal acre Seca Mectieiiinct Ie A. obesa Cu. a. GROVE. 
Pile aulineane rms nats, settee A. t EA OE dk Gee) ab ot) 3. 
3 { Valve about 20 times longer than broad. ...........4.... A. inflexa Brép. 
oe Cig yy Se = Se es Le ee es ty Ns Aaey ot. ed DOD TUsOAGBREG! 
1. A. inflexa Bris. (1849). — Frustule linear, elongated, with truncate ends. Connecting 


zone with close and fine divisions. V. arcuate, linear, with rounded ends. L. 0,13; B. 0,007 mm. 
Median line more approximate to the dorsal than to the ventral margin. Central nodule elongated. 
No areas. Strie 20 in 0,01 mm. parallel, convergent at the ends, where they are closer, very 
finely punctate. — Amphipleura inflera Bris., Kitz Sp. Alg. p. 88. Amphora infleca H. L. Sm. 
Lens Il p. 78 Pl. IL f. 16 (1873). Okedenia inflexa Evuimnst. Ms. Cu. M. D. N:o 192 (1879). 
Mei. TitN:o, 167. 

Marine (pelagic): Firth of Tay! Adriatic! 

The fig. in The Lens does not give any idea of the appearance of this isolated and strange 
form. The complex nature of the zone is very difficult to discover, and 1 am indebted to Prof. 
Van Heurck for photographs of specimens, mounted in realgar, which shew it pretty well. 


2. A. obtusa Gree. (1857). — Frustule in outline elliptic-rectangular, somewhat more than 
twice as long as broad. V. linear, obliquely rounded. L. 0,065 to 0,26; B. 0,01 to 0,035 mm. 
Median line not dilated to a stauros. Strive 11 to 20 in 0,01 mm. 

Forma typica Cu. — L. of valve 0,075 to 0,14; B. 0,035 to 0,o5 mm. Dorsal and ventral 
strie 18 to 20 in 0,01 mm., composed of puncta, 15 to 24 in 0,01 mm. — A. obtusa Gree. T. M. 
Say, p. (2 El Pt of A S.A Xf. 4 to 7,11 to 13: Amphiprora maxima Ras. Jan. 
Honduras D. p. 3 Pl. II f. 4 (1862). Toxonidea levis Wirr J. Mus. Godeff. p. 70 Pl. VIII f. 9 
(1873). Amphora permagna Panv. IL p. 88 Pl. VI f. 113 (1889). 

Marine: North Sea! Mediterranean Sea! Adriatic! Black Sea! Red Sea! Seychelles! Mada- 
gascar! Labuan! Celebes! China! Cape May! North Carolina! West Indies! Campeachy Bay! Mexico! 
Porto Seguro! Fossil: Hungary, Czekehaza! Oamaru (Strive 17 to 18 in 0,01 mm.). 

Forma minuta Cu. — Frustule 0,063 in length and in breadth 0,03. B. of the valve 0,03 
mm. Striz 25 in 0,01 mm.; puncta about 21 in 0,01 mm. 

Marine: Macassar Straits! 

Var. oceanica Castr. (1886). — V. in L. 0,13 to 0,26; in B. 0,028 to 0,035 mm. Strive 15 
in 0,01 mm., composed of puncta, about 15 in 0,01 mm., which form undulating, longitudinal rows. 
— A. oceanica Castr. Challenger Exp. D. p. 20 Pl. XXVII f. 20. <A. fallax Trump. et Brun D. 
du Japon p. 14 Pl. VII f. 13 (1889). A. cyclops Leup. Fortm. D. de Ceylon Pl. VIII f. 82 (1879)? 

Marine: Gulf of Naples (Deby Coll.)! Ceylon (Le Tourneur Coll.)! Sumatra (V. H. Coll.)! 
China (Deby Coll.)! Sydney (Castr.), Japan, fossil (Temp. a. Brun). 

Var. Lunyacsekii Pant. (1889). — L. 0,129; B. 0,028 mm. Strive 9 to 9,5 in 0,01 mm, — 
A. Lun. Pant. II p. 38; IIL Pl. XXXV f. 498. 

Marine: Hungary, fossil (Pant.). 

Var. transfuga Cu. — V. in L. 0,18 and B. 0,023 mm. Strive 11 to 12 in 0,01 mm.; puncta 
19 in 0,01 mm. — Amphora obtusa A. S. Atl. XL f. 16, 17? 

Marine: Madagascar! Macassar Straits! 
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Var. Radula Cu. — V. in L. 0,14, in B. 0,021 mm. Striz 12 in 0,01 mm.; puncta 9 
in 0,01 mm. 


Marine: Gulf of Naples (Petit and Deby Coll.)! 


3. <A. spectabilis Grea. (1857). — Frustule elliptic-rectangular. L. 0,14; B. 0,05 mm. 
Zone finely transversely striate; stria about 12 in 0,01 mm. finely punctate. V. narrow. L. 0,07 
to 0,14; B. 0,02 mm. linear, with obliquely rounded ends. Strive on the dorsal side of the valve 
5 to 6 in 0,01 mm., fureate, composed of coarse puncta, about 14 in 0,01 mm. Strive on the ventral 
part 8 to 9 in 0,01 mm. — D. of Clyde p. 516 Pl. XIII f. 80 a andc. A.S. Atl. XL f. 18 to 23. 
A. furcata Leup. Fortm. D. de Ceylon p. 20 Pl. I f. 11 (1879). 

Marine: North Sea! Mediterranean Sea! Ceylon! Borneo! Seychelles! Madagascar! China! 
Samoa! West Indies! Davis Straits! Macassar Straits! 

The description of this species in D. of Clyde agrees very well with this species, as do also 
the fig. a and d, but b and ec belong probably to another species and fig. e seems to represent 
A. obtusa. 


4. A. obesa Cr. and Grove (1892). — V. with almost semicircular dorsal, and straight 
ventral margins, and obtuse, broad ends. L. 0,09 to 0,167; B. 0,03 to 0,07 mm. Components of 
the median line divergent from the central nodule at an angle of about 140°. Strive 9,5 in 0,01 
mm., curved and composed of puncta, about 8 in 6,01 mm. Ventral strie divergent on the portion 
between the central and terminal nodules. — Diatomiste I p. 157 Pl. XXII f. 8. 

Marine: Macassar Straits! 

Of this curious form valves only are known at present, so it cannot be decided whether it 
belongs to Amblyamphora or Psammamphora, but as the strize are coarse, I believe it is more 
nearly related to A. obtusa than to A. arenaria. 


Subgenus Psammamphora Ct. 


Frustule more or less rectangular. Connecting zone not complex. Median line arcuate. 
Central nodule frequently transversely dilated to a stauros. No axial or central areas. No longi- 
tudinal lines. Structure fine puncta disposed in transverse rows or striz on the dorsal and ventral 
side of the valve. 

This subgenus, named after one of the typical species, A. arenaria Donk., comprises forms 
with or without stauros, which is no characteristic of generic value. It is well defined, and closely 
analogous to the subg. Amblyamphora, the zone of which is complex. 

Among the Naviculas the group Stawroneis, and the non-complex Microstigmatice are pro- 
bably in near relation to this section. 


Artificial key. 


1 { Central nodule dilated to a stauros i ape ea 8 co, gow Ee ane eo 
Nh es — not — — — OE e FY a ES Sree eee ee ener ee ene 
(eancte arranged in decussating strie .....° ... . <A. Plewrosigma Temp. a. Brun. 
2.5 — a= — transverse) <=(44.. ies epic 29815628 See, Se 
| — indistinct: . apepls sn wes ko bd so tee ee olor oe OM LS eaeaee CALSIANS ER ROGET 
, Marine’ Species) 22 24 1%. 2s ha} ae Bere seme ede Bere 4 nocellata Done 
; fa water ispecies bi s)cfin ah ams 6. 2 prey ce ue Aer EWA an Cel LinecipAtmos 
(PUES IOC Sts cus oa db 6 d ono oop Oo Oo ahd bo oo Be Ey 


PSE thes Le ans, ae A. Berggrenii Cu. 
- | Valve not inflated or with a single median inflation... ..... ..4A. arenaria Donx. 
uv. . . . . . . 

| = with two median inflations.... . . 5 .) cb3pfsi. bomen! ee Albiggibosaa Ci 


’ \ Fresh water species... . 
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1. A. biggibosa Cr. N. Sp. V. with two gibbosities on the middle of the dorsal side. 
L. 0,1; B. 0,016 mm. Central nodule not dilated into a stauros. Strivw 18 in 0,01 mm., punctate ; 
puncta 20 in 0,01 mm. — A. sp. A. S. Atl. XL f. 14. 

Marine: Gulf of Naples (Brun Coll.)! Gulf of Mexico (A. 8S. Atl.). 

I have not seen entire frustules, so I cannot decide whether this species really belongs to 
the section Psammamphora or Amblyamphora. To judge from the fig. in Atl., which represents 
an entire frustule, the zone is not complex, and in such case this species is akin to A. arenaria. 


2. A, arenaria Donk. (1853). — Frustule hyaline, rectangular. L. 0,1 to 0,15; B. 0,04 mm. 
V. linear, with broad ventral side. Strive very fine, 24 to 27 in 0,01 mm. parallel. 
Forma typica. -— Frustule with rounded angles and somewhat gibbous middle. L. 0,1 to 


0,15; B. 0,04 mm. Striz 27 in 0,01 mm. — A. arenaria Donk. T. M. S. VI p. ol BIEL ff 16. 
Reset it. 8 9, 10) 12. V. WH. T. Neo 180) Bil, Sw Ie Neo! 30. 

Marine (estuaries): North Sea! Hungary, fossil (Pant.). 

Var. Donkinti Rasu. (1864). — Frustule elliptic-rectangular to rectangular. L. 0,076 to 0,1; 
B. 0,03 to 0,o4 mm. Strive 24 to 25 in 0,01 mm. — A. lineolata Donx. Q. M. J I. N.S. p. 12 
Pl. I f. 13 (1861). A. Donkinw Rasy. F. E. A. p. 96. 

Marine estuaries: North Sea! Cape May! 

Var. Rattrayc Cu. (1882). — Frustule rectangular, with truncate ends. L. 0,035 to 0,04; 
B. 0,015 to 0,017 mm. Striz extremely fine. — A. Rattrayi Cu. M. D. N:o 310. 

Marine: Astuaries: Scotland! Belgium! 


3. A. ocellata Donk. (1861). — Frustule rectangular. L. 0,06 to 0,11; B. 0,028 to 0,035 
mm. Valve in breadth 0,05 mm. linear. Central nodule on the dorsal side dilated into a stauros. 
Terminal fissures small. Striw 17 to 21 in 0,01 mm. punctate. Ventral side as broad as the 
dorsal, finely striate. Strive in the middle between the central nodule and the ends divergent 
towards the median line. 

Var. typica Ch. — LL. 0,06 to Oo9 mm. Strive 21 in 0,01 mm. composed of puncta, about 
24 in 0,01 mm. — A. ocell. Donx. Q. M. J. N.S. I p. 11 Pl If. 11. V. H. Syn. p. 56 Pl. If. 26. 

Marine: Coasts of Sweden! Belgium! England! Adriatic! 

Var. cingulata Cu. (1878). — L. 0,085 to 0,12; B. O,o15 mm. Striz 17 in 0,01 mm.; puncta 
20) in, 0501 mm. —, A. cimgulata Cu. D. W. Ind. Arch. p.9 Pl..III f. 15. A.S. Atl. XXVI f. 17. 
icon: ne Pl, Tilt 39. 

Marine: Gulf of Mexico! Pensacola! West Indies! N. Carolina! 

Var.? interrupta Pant. (1886). — V. more lunate. L. 0,079; B. 0,013 mm. Striz 20 in 
0,01 mm. — A. (ostrearia?) interrupta Pant. I p. 21 Pl. XV f. 134. 

Marine: Hungary, fossil (Pant.). 

As entire frustules have not been seen, it is doubtful whether this form really belongs to 
A, ocellata. A very similar valve in Van Heurck’s Coll. from Sumatra has 17 strie and 17 puncta 
in 0,01 mm. 

Var.? oamaruensis Cu. -— V. in L. 0,18; B. 0,026 mm. Stauros obscure. Transverse striz 
16, puncta 14 in 0,01 mm. 

Marine: Oamaru (Grove Coll.)! 

As A. staurophora DannreLpr (Baltic D. p. 20 Pl. I f. 9) has deseribed a very small Amphora 
(only 0,014 mm. in length), which seems to belong to this section, but having had no opportunity 
of examining it, I am unable to decide about its affinities. 


4. A. Pleurosigma Tremp. and Brun (1889). — Frustule thin and flat, rectangular, with 
rounded angles. L. 0,12 to 0,16; B. 0,042 mm. V. in breadth about 0,02 mm. Ventral side ap- 
pearently broader than the dorsal. Central nodule dilated to a stauros. Structure, fine puncta 
disposed in lines crossing each other in the angle of 65°. — D. Foss. du Japon p. 15 Pl. VII f. 8. 
Marine: Japan, fossil (Br. et Temp.). 
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5. A. delphinea (Barz. 1861?) A. S. Atl. (1876). — Frustule silicious, broadly elliptic-rec- 
tangular, frequently gibbous in the middle. L. 0,076 to 0,12; B. 0,05 to 0,068 mm. Valve linear 
to lunate, with obliquely rounded ends. Central nodule dilated to a stauros. Terminal fissures 
deep. Strive 27 to 28 in 0,01 mm., on the dorsal side parallel, on the ventral divergent towards 
the median line. — Bost. Jour. Nat. Hist. VII Pl. I f. 1 (fide H. L.Sm.). A.S. Atl. XL f. 26, 27. 

Fresh water: Demerara River! 

Var. minor Ci: — Viin IL. 0,06; B. 0,012 ‘mm. “Striz 24 in 0,01 mm. — APS. Atl. Mf 25: 

Fresh water: North America, Crane Pond! Demerara River! 

Var. jamalinensis Cu. a. GRUN. (1880). — V. more linear, with gibbous middle. L. 0,048 to 
0,057; B. 0,01 to 0,011 mm. Striw very fine. — A. ocellata var. jamal. A. D. p. 24 Pl. I f, 6. 
A: S. Atl Xi f- 24? 

Brackish water: Sea of Kara! Pensacola (Atl.)? 

It is difficult to find any specific distinction between this species and A. ocellata. Yet they 
cannot be regarded as the same species. A. ocellata is thinner, has somewhat coarser strive, and 
less deeply impressed terminal fissures. Moreover A. delphinca is a freshwater form and <A. 
ocellata marine. 


6. A. Berggrenii Cri. (1878). — Frustule silicious, subrectangular with rounded ends. 
L. 0,065; B. 0.025 mm. Median line with distant median pores; its terminal fissures deep and 
fexuose. Central nodule not dilated into a stauros. Dorsal strive parallel, 17 in 0,01 mm., ventral 
strie divergent towards the median line. — Cu. a. M. D. N:o 90. Cu. N. R. D. p. 4 PL If. 3 
GES8i1), Gs Sime Ey Neo 1610! 

Fresh water: New Zealand, Arthur’s Pass, foss.! 

This remarkable species is evidently akin to A. delphinea, although its central nodule is 
not dilated to a stauros. 


7. A. hians Fiéeen (1873). — Frustule elliptical, in the middle slightly constricted, with 
truncate ends. L. 0,045; B. O,o15 mm. V. narrow with slightly reflexed ends. Central nodule a 
transverse stauros. Strive not seen. — Pommerania Exp. p. 88 f. 7. 


Marine: Knarrhéi, Kattegat (Flégel). 


, Subgenus Cymbamphora. 


Valve narrow elongated, semilanceolate, gradually tapering from 


F \ the middle to the acute or subacute ends. Median line straight, approxi- 
1 © mate to the ventral margin. Strive not crossed by longitudinal lines. 
is : ° tvier wets re 

i; «Connecting zone without divisions. — Living specimens of A. angusta 


var. ventricosa have a chromatophore-plate along the ventral side of the 
connecting zone. Another plate occurs on the dorsal side. Both are 
j deeply constricted in the middle. 
4 . . . . . 
\/ This subgenus, in which the valves have a considerable likeness 

to some Cymbellie, comprises marine forms only, so closely connected that 
A. angusta var. ventricosa many of the reputed species differ in nothing but the number of strie, 
with cell-contents; 600 times =. * f ee As 

size of the valve, and such trifling characteristics. 


magnified. 
Artificial key of species 
1 f Strie very fine 20 or more in 0,01 mm... © 2. ee ee ee es 2. 
“ \ — coarser less than 20 in 0,01 mm. . : Nee eae ee eno 
, f Frustule short, narrow elliptical ................ .A. cymbelloides Gron. 
s7\ == very: elongated; linear 5. 2 4 2 3 2). seis oe eu nent = eneden CUCL AtaNse 


i 
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3 es aistinctlwapnnctaie ese Gy. < h © Clue al “ye, tal © 0 ep Spiel em nA NODE OMICG, PE. 
j = mow cligiimneuky PUNO Sy Peg Maer olc tone Gwe ben oy Soo is Ree 4. 
4 Ae CEP SCVIAUINON ng ep ecoqnende MERE NACes Lae aemmestatet 6 der there Siieeth nya haere ae A. angusta Ou. 
: eRe TIOUSCISUINGUR PETE eM ic oars, sot) AREA SA PROD LON EROS | BES BEIM, b 
5. J Median line straight... . . 5 Le SEL eee es ee) A. cymbiformis Cu. 

\ — == wSiGMtlyp DIAnCUAtCM er spe) of Eten Shee i. Sate ae & A. bituminosa Pan'r. 

1. A. angusta (Grea. 1857) CL. — V. narrow, semilanceolate, acute or subacute. L. 0,04 to 


0,13; B. 0,005 to 0,o18 mm. Median line straight, parallel and approximate to the ventral margin. 
Axial area distinct and frequently moderately broad on the dorsal side, indistinct or small on 
the ventral side. Strie 7 to 17 in 0,01 mm., not distinctly punctate. Both the dorsal and the 
ventral sides of the valve are striate. 

This species comprises a number of forms. 

Var. typica Cr. — B. of the frustule 0,01. L. of the valve 0,05 to 0,055; B. 0,005 to 
0,oo7 mm. Striz 17 to 18 in 0,01 mm. — A. angusta Gree. D. of Clyde p. 510 Pl. XII f. 66. 
A. angusta var. gracilenta Grun. A. S. Atl. XXV f. 15. A. Eulensteinit var. fossilis Pant. 1889 IT 
p. 36 Pl. I f. 3, Pl. Il f. 49. Cymbella marina Castr. Chall. Exp. D. p. 31. Pl. XXVII f. 13? 

Marine: Scotland (Greg.), Spitsbergen! Sea of Kara! Quincy, Massachusetts! Czekehaza, 
Hungary (fossil)! Jamaica (Grove Coll.). 

The figure of A. angusta in Diat. of the Clyde is not sufficient for identification without 
original specimens, but as in the description is stated that it has 17 to 18 striz in 0,01 mm. I 
think that A. angusta Gree. may denote this form. A. Fulensteinii var. fossilis is described as 
having 20 to 22,5 striez in 0,01 mm. I found 18 only in specimens from Czekehaza. Cymbella 
marina Castr. may be this or another form of A. angusta, it is impossible to decide which from 
the figure and the description. 

Var. oblongella Grun. (1878). — Frustule in breadth 0,008 to 0,013. V. in L. 0,032 to 0,068; 
B. 0,006 to 0,01 mm. Strie 14 to 15 in 0,01 mm. — A. oblongella Grun. Casp. Sea D. p. 7 Pl. IV 
f. 20. A. exigua Gree. D. of Clyde p. 514 Pl. IV f. 75? A. angusta var. arctica Grun. A. D. 
p- 24 Pl. I f. 9 (1880). A. lanceolata var. minor Cu. Vega p. 462 (1883). 

Marine and brackish: Sweden (Bohuslin)! Firth of Tay! East cape! Behrings Island! Ba- 
learic Islands! Caspian Sea (Grun.), Campeachy Bay! Pensacola! Honolulu! 

A. exigua GREG. may be this form although the strive are stated to be 11 in 0,01 mm., 
but it is impossible to decide without original specimens. 


Var. Hulensteimi Grun. (1875). — L. of the valve 0,08 to 0,121; B. 0,016 to 0,o2 mm. Strie 
11 to 12 in 0,01 mm. somewhat closer on the ventral side, or about 14 in 0,01 mm. — A. FHulen- 


MCIi ke Atl NY ft to 34 Xiu £. 35 to.37. 

Marine: China! Japan! Govans Bay; Raised March; Leton Bank (Atl.), Cape May! 

Var. diducta A. S. (1875). — V. gibbous in the middle. L. 0,082; B. O,o15 mm. Dorsal 
strie 10 to 11 in 0,01 mm. — A. did. A. S. Atl. XXV f. 13. A. cymbelloides var. latior Grun. 
Atl. XV f. 8. 

Marine: Java, Japan (Atl.). 


Var. rentricosa Grua. (1857). — V. in L. 0,059 to 0,133 B. 0,013 to 0,018 mm. Dorsal striz 
8 to 9 in 0,01 mm., ventral somewhat closer. — A. ventricosa Grua. D. of Clyde p. 511 Pl. XII 


f. 68. A. lanceolata Cu. D. from Spitsb. p. 667 Pl. XXIII f. 2 (1864). Cymbella criophila Casrr. 
Chall. Exp. D. p. 21 Pl. XXVII f. 5 1886 (striz distinctly punctate)? Cymbella marina Pant. IT] 
Pl. XIX f. 274? 

Marine: Greenland! Spitsbergen! Sea of Kara! Finmark! Coasts of Scotland, Norway and 
Bohuslin! Adriatic! Bab el Mandeb! Monterey (Atl. XXV f. 6). 

The fig. in Diat. of the Clyde is insufficient for identification, still I have little doubt that 
Grecory denotes this form. An intermediate form between Var. ventricosa et Var. Hulensteinu 


Wwogeo rl) SXV or ALS Atl. 
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Var. incurvata Brun (1891). Valve arcuate. L. 0,1 to 0,13; B. 0,011 mm. Striez 6 in 0,01 
mm. — A. lanceolata var. incr. Brun D. espéces n. p. 8 Pl. XII f. 3. 

Marine: Japan! Western Africa (Brun). 

Var. zebrina A. 8. (1875). — V. gibbous in the middle. L. 0,075; B. 0,009 mm. Strizw 6 
(dorsal) to 7 (ventral) in 0,01 mm. — A. zebrina A. S. Atl. XXV f. 11. 

Marine: Baltjik Dept. (Atl). 


2. A. eymbiformis Ci. N. Sp. — V. semilanceolate, acute. L. 0,045 to 0,07; B. 0,007 to 
0,013 mm. Axial area indistinct. Striz 14 to 17 in 0,01 mm. — A. S. Atl Pl. XXV f. 9. 
Marine: Port Jackson! Labuan! 


3. A, cymbelloides Gruy. (1867). — Hyaline. lL. of the frustule 0,038 to 0,084; B. of the 
frustule 0,011 to 0,013, of the valve O,oos to 0,011 mm. Strive very fine, 29 in 0,01 mm. or more. 
— Hedw. 1867, VI p. 24. A. angusta var. minuta Grun. A. 8. Atl. XXVI f. 65, 66. Danner. 
Baltic D. Pl. I f. 10? A. angusta var. glaberrima Grun. A. 8S. Atl. XXVI f. 61, 62. 

Marine: Seychelles! Honduras (Grun.), Barbados! 

The original A. cymbelloides of Grunow is a very delicately striate form, of which the 
author several years ago sent me a sketch, agreeing with A. angusta var. minuta, or var. glaberrima 
in A. S. Atl. More coarsely striate forms have since been published as A. eymbelloides (Atl. XXV 
f. 8, 14) which belong to A. angusta. The var. mauritiana Grun. (Hedwigia |. ec. p. 25) cannot 
belong to the same species as it has a longitudinal line across the striz. 


4. A. arcta A. 8. (1875). — Hyaline. Frustule almost linear with truncate ends. LL. 0,094; 
B. 0,012 mm. Striz delicate. — Atl. XXVI f. 63. 
Marine: Australia, Port Lincoln (Atl.). 


5. A. magellanica Prtirr (1888). — V. semilanceolate, acute. L. 0,061 to 0,063; B. 0,01 to 
O,o11 mm. Median line straight, approximate to the ventral margin. Axial area indistinct; central 
small, rounded. Striz 12 in 0,01 mm. finely punctate. — D. de Cape Horn p. 119 Pl. X f. 14. 
A. 8. Atl. XXV f. 4 (no name). 

Marine: Magellan’s Straits! 


6. <A. bituminosa Pant. (1889). — Frustule elongated, elliptical. LL. 0,016 to 0,043; B. O,o12 
to 0,o14 mm. Median line approximate to the ventral margin, slightly biareuate. Axial and 
central areas indistinct. Strive 14 to 15 in 0,01 mm. not distinctly punctate and not interrupted 
or crossed by a longitudinal line. Connecting zone not complex. — Panr. II p. 35 Pl. I f. 1, 
Pleats 23: 

Brackish water: Szardoc, Hungary, fossil! 

It is doubtful whether this species be correctly placed in this subgenus or in the subgenus 
Amphora, as the median line is not perfectly straight. 


Subgenus Calamphora Cu. 


Frustule rectangular, with more or less rounded ends. Zone complex, with more or less 
numerous, transversely striate or costate divisions. Valves linear, obtuse, or with obliquely 
rounded ends. Median line biareuate, not closely approximate to the ventral margin. Dorsal side 
with transverse strive, not crossed by a longitudinal line. Ventral side structureless, but with 
a longitudinal line. 

This subgenus comprises complex forms, the dorsal strive of which are not crossed by a 
keel or line. From Halamphora and Oxyamphora they differ by the broader ventral side, which 
has a longitudinal line, and by the non-protracted or non-rostrate ends. 
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to 0,053; B. 0,01 to 0,o2 mm. Y. with obtuse and gibbous ends. Median line biarcuate, at some 
distance from the ventral margin. Dorsal side striate; striz 12 in 0,01 mm. not distinctly punc- 
tate. Ventral side not striate. — D. of Clyde p. 525 Pl. XIV f. 95? Diatomiste I p. 159 
BAX £...3;. 4. 

Marine: Macassar Straits! 

It is doubtful what A. pusilla Grea. may denote. It is described as having coarser strie 
(9 in 0,01 mm.) than A. baciilaris Grue., to which it otherwise bears a considerable resemblance. 
There is some doubt about the exact position of this little form, as the ventral side of the valve 
has, so far as I have hitherto seen, no distinct longitudinal line. 


2. A. Camelus Cx. and Grove (1892). — Frustule of rectangular outline. L. 0,073; B. 0,035 
mm. Zone with a number of longitudinal divisions (2 in 0,01 mm.) transversely striate; striae 9 
in 0,01 mm. Y. with slightly arcuate median line and the dorsal margin sinuose in the middle. 
Ends capitate. Dorsal side with 8 striz in 0,01 mm. -— Diatomiste I p. 158 Pl. XXIT f. 9 to 12. 
Marine: Macassar Straits! 


3. <A. biconvexa Jan. 1875. — V. with straight ventral margin. Dorsal margin sinuose in 
the middle, and with Bie Leach, or capitate ends. L. 0,1 to 0,14; B. 0,017 to 0,025 mm. 
Median line straight, approximate to the ventral margin. Dorsal striz 9 to 11 in 0,01 mm. alter- 
nating with single rows of obscure puncta, about 18 in 0,01 mm. Ventral side without strive. — 
A.S. Atl. XXV f. 68. 

Marine: Macassar Straits (Grove Coll.)! Nossibé (Brun Coll.)! Carpentaria Bay (Atl.). 

This form, of which valves only have been observed, is still imperfectly known, and its 
place in the system is consequently not well established. The median strive of the dorsal side are 
often approximate, giving the appearance of a stauros. 


4. A. dorsalis Ci. and Grove (1892). — Frustule rectangular. L. 0,09; B. 0,03 mm. Zone 
with a number of longitudinal divisions (about 3 in 0,01 mm.) transversely and coarsely striate; 
V. with capitate ends and quadri-undulated dorsal margin. Striz 10 in 0,01 mm. — Diatomiste I 


pi diss Pi. cX XU f) 13: tov 15. 

Marine: Macassar Straits! 

This species seems to be akin to A. undulata Grey. (Ed. N. Phil. J. XVII p. 182 f. 3 1863) 
from Queensland. The latter has however much coarser strive and a not complex zone. 


5. A. limbata Cx. and Grove (1892). — Frustule in outline rectangular, slightly constricted 
in the middle. L. 0,045 to 0,075; B. 0,02 to 0,035 mm. Zone with several longitudinal divisions 
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(5 to 8 in 0,01 mm.), coarsely, transversely striate; strize 8 to 9 in 0,01 mm. On both sides of 
the longitudinal margins is a broad hyaline limbus. V. narrow, linear, with broad capitate ends. 
Median line slightly biareuate. Dorsal side with 8 striz in 0,01 mm., coarsely but obscurely 
punctate. Ventral side without striz, and with a longitudinal line close to the median line. — 
Diatomiste lp. 159) Pl; XX t01,,2. 

Marine: Norway, Grip! Morocco! Balearic Islands! Macassar Straits! Galapagos Islands! 

The frustule has a considerable resemblance to A. exsecta GruN., but the valves are diffe- 
rent. A. limpida Jan. (A. S. Atl. XXXIX f. 8) is probably allied with this species, or is perhaps 
a small variety of it, but the figure it not sufficient for identification. 


6. A. sendaiana Brun (1891). — V. linear with obliquely rounded ends. L. 0,19; B. 0,02 
mm. Median line biarcuate. Central nodule strong, dilated on the dorsal side to a stauros. Dorsal 
side with 11, finely punctate striz in 0,01 mm. Ventral side without strive, and with a longitu- 
dinal line. — D. espéces nov. p. 9 Pl. XII f. 1. 

Marine: Japan, fossil! 

According to Prof. Brun there is a line across the striz, which I have not noted in an 
original specimen, sent by him. If this line be not the margin of the frustule, and really crosses 
the striv, this species may be removed from this group and placed in Diplamphora. 


4 


7. A. Grovei Cx. (1892). — Frustule, of rectangular outline, gibbous on the back. LL. 0,105; 
B. 0,05 mm. Zone with several divisions, transversely striate; strive 18 in 0,01 mm. V. linear, 
with gibbous dorsal margin and broad ends. LL. 0,10 to 0,12; B. 0,015 mm. Striz on the dorsal 
side 10 to 11 in 0,01 mm., finely punctate. Ventral side not striate and with a longitudinal line. 
— Diatomiste I p. 158 Pl. XXII f. 16, 17. 

Marine: Seychelles! Java! Sumbava (Kinker Coll.)! China! Macassar Straits! 


8. A. formosa Cr. (1875). — Frustule rectangular with rounded angles. L. 0,14; B. 0,07 
mm. Zone with few, broad divisions, about 12 in 0,01 mm., finely transversely striate; strive 8 to 
9 in 0O,o1 mm. YV. linear with obliquely rounded, spathulate, or clavate ends, according to the 
position of the valve. L. 0,09 to 0,2; B. 0,025 to 0,o35 mm. Median line biarcuate. Dorsal side 
with 8 to 9 costate striz in 0,01 mm., alternating with more or less distinct puncta, 15 to 18 
in 0,o1 mm. Ventral side structureless, with a longitudinal line. — A. 8. Atl. XXVIII f. 34, 
XXXIX f. 2. A. Studeri Janiscn A. 8. Atl. XXXIX f. 1 (1876). 

Marine: Mediterranean Sea (Balearic Islands, Gulf of Naples)! Madagascar (Kinker Coll.)! 
Ceylon (Colombo, Le Tourneur Coll.)! Sumatra (Deby Coll.)! Singapore! Sumbava (Kinker Coll.)! 
Macassar Straits! Galapagos Islands! Colon (Deby Coll.)! Fossil: S:ta Monica, Calif. 

Var. minuta Cu. — L. of the frustule 0,085; B. 0,045 mm. Coste 9 in 0,01 mm. 

Marine: Macassar Straits! Bahia (Deby Coll.)! 

The valves of this very large and beautiful diatom have a very different shape according 
to the position. A. Petite Leup. Forrm. (De de la Malaisie p. 10 Pl. I f. 3) may be a small form 
of this species, which I am unable to decide without original specimens. 


9. A. Seala Ci. and Grove (1892). — Frustule of rectangular outline, with slightly concave 
sides and rounded ends. L. 0,14; B. 0,05 mm. Zone with broad divisions (about 2 in 0,01 mm.) 
which are transversely costate (cost#e about 5,5 in 0,01 mm.). V. in B. 0,015 mm. Dorsal side 
with smooth, costate striw, 5 to 6 in 0,01 mm.; intermediate space not distinctly punctate. Ven- 
tral side smooth with a strong longitudinal line. — Diatomiste I p. 158 Pl. XXIT f. 18, 19. 

Marine: Macassar Straits! Porto Seguro (Deby Coll.)! 

Var. alata Ci. — Dorsal side of the valve with a hyaline limbus. L. of the V. 0,24; 
B. 0,018 mm. Striz 6 in O,o1 mm. 

Marine: Macassar Straits! 
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Subgenus Archiamphora. 


Frustule unknown. Valves as in Calamphora, but the ventral side is without longitudinal 
lines, and has a row of short strive or puncta, either along the median line or between the median 
line and the margin. 

The species of this subgenus are all found in a fossil state at Oamaru, New Zealand, always 
as detached valves. Yet they bear a considerable likeness to the forms of Calamphora, so that it 
is possible that the zone may be complex; and, indeed, in specimens of 4. fimbriata fragments of 
the zone are found which tend to show that it is similar to those of the subgenus Calamphora. 
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B. 0,013 mm. Dorsal side with parallel costate strive, 11 in 0,01 mm., alternating with rows of 
puncta, 24 in 0,01 mm. Ventral side smooth, with a longitudinal median row of short striz, 
11 in 0,01 mm. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


2. <A. rectilineata Ci. a. Grove N. Sp. — V. linear with obliquely rounded ends. L. 0,09; 
B. 0,015 mm. Dorsal side with parallel costz, 4 in 0,01 mm., alternating with double rows of 
puncta, 9 to 10 in 0,01 mm., forming longitudinal rows. Ventral side smooth, with a median band 
of short, puncta-like strie, 6 in 0,01 mm. — Pl. IV f. 24, 25 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


3. A. fimbriata Cu. a. Grove N. Sp. — V. linear with obliqely rounded ends. L. 0,14 to 
0,18 mm. Dorsal side with parallel striw, 6 to 7 in 0,01 mm. Ventral side with a row of short 
strize, close to the median line. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


4. A. prisca Cri. a. Grove N. Sp. -— V. linear, with obliquely rounded ends. L. 0,14 to 
0,16; B. 0,016 to 0,022 mm. Dorsal side with parallel costate striz, 4 to 5 in 0,01 mm. Inter- 
mediate spaces transversely lineate; lineole 11 in 0,01 mm. Ventral side with a row of short 
radiate strie along the median line, otherwise structureless. 

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! 


Additional. 
Amphore, which cannot for the present be grouped in any of the above subgenera. 


1. Amphora elegans Prrac. (1894). — Frustule elongated, narrow, with slightly convex 
margins and truncate ends. L. 0,09; B. 0,015 mm. Zone not complex V. narrow lunate, acute. 
L. 0,08; B. 0,01 mm. Central nodule dilated into a stauros. No areas and no longitudinal lines. 
Striz equidistant on the dorsal and ventral side, 22 in 0,01 mm. distinctly punctate; puncta 25 
in 0,01 mm. arranged in straight longitudinal rows. — Temp. a. Prrac. Types N:o 414. Diatomiste 
io. 00 EL Vil tS. 

Marine: Cabours. 

This remarkable species has the same structure as the Navicul of the section Orthostiche 
and might be considered as an asymmetrical form of this section. 
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2. A. gibba A. S. (1876). — V. rectangular, somewhat constricted in the middle. L. 0,03; 
B. 0,015 mm. Median line close to the ventral margin. No areas and no longitudinal line. Strie 
transverse in the middle, radiate at the ends, about 8 in 0,01 mm., composed of distant puncta 
about 6 in 0,01 mm. — Atl. XXXIX f. 32. 

Marine: Galapagos Islands! Campeachy Bay (Atl.). 

This is a characteristic and easily recognized form, evidently akin to A. Reichardtiana. As 
entire frustules are unknown, and the ventral side of the valve not has been seen, it is impossible 
to decide its place in the system. In the striation it resembles of A. corpulenta. 


) 


3. <A. Reichardtiana Grun. (1867). — V. linear with broad, rounded ends. L. 0,04 to 0,07; 
B. 0,01 to O,o2 mm. Median line close to the ventral margin. No areas and no longitudinal line. 
Strive slightly radiate, punctate, 10 in 0,01 mm. — Hedwigia VI p. 25. A. 8S. Atl. XX XIX f. 33, 34. 
Marine: Adriatic! Cape of Good Hope! Campeachy Bay! Pensacola! 
An easily recognized form, but too imperfectly known to be placed in any of the larger 
sections of Amphora. 


4. <A. Seabriuscula CL. a. Grove (1893). — V. lunate, obtuse. L. 0,057; B. 0,01 mm. Dorsal 
side with rather broad axial area, without longitudinal line. Structure coarse and transversely 
lineate alveoli, arranged in somewhat radiate rows, 10 in 0,01 mm. Ventral side throughout 
striate. Striz 10 in 0,01 mm. — Diatomiste II p. 56 Pl. LI f. 7. 

Marine: Macassar Straits! 

This species is evidently nearly akin to the genus Trachyneis. 


5. <A. Clevei Grun. (1875). —- Frustule rectangular. L. 0,10 to 0,16; B. 0,04 mm. Zone 
not complex. VY. linear-lanceolate or (according to the position) semilanceolate and rostrate. Median 
line very excentric, slightly biarcuate (or according to the position of the valve, straight, and close 
to the margin). Central nodule on the dorsal side a short stauros, expanding outwards, on the 
ventral irregularly rounded. Axial area narrow, linear on the dorsal side. Central area of the 
outline of the central nodule. Alveoli in almost transverse or slightly curved rows (8 to 9 in 
O,o1 mm.). Spaces between them very narrow, forming longitudinal undulating lines. Longi- 
tudinal striz very fine. — A. 8S. Atl. XXV f. 46 to 48. 

Marine: North Carolina! Florida! West Indies! 

This pecuhar form is an Amphora with the characteristics of Trachyneis. 


6. A. Wittsteinii A. S. (1876). — Frustule rectangular, with large, hyaline limbus. L. 0,058 
to 0,065; B. 0,023 mm. Zone complex, on the ventral side with 6 to 7, on the dorsal with 4, divi- 
sions in 0,01 mm. Dorsal divisions punctate; puncta 10 in 0,01 mm. V. narrow, with 7 strize in 
0,01 mm. — Atl. XXXIX f. 6, 7. 

Marine: ? 

This is a characteristic form, of which no detached valves have been examined. It is there- 
fore impossible to decide as to its place in the system. It may belong to the subgenus Calamphora. 


7. A. Miilleri A. S. (1875). — V. almost linear, subacute. L. 0,075; B. 0,009 mm. Median 
line almost straight. Dorsal side with a pretty broad axial area. Striz 8 in 0,01 mm., short, 
coarsely granulate. Ventral side with a row of puncta along the margin. — Atl. XXVI f. 31. 

Marine: North Sea (Atl.). 


8. <A. labuensis Cu. (1883). — Frustule rectangular, with parallel margins. L. 0,06; 
B. Ojo2 mm. Zone not complex. Components of the median line divergent from the central nodule 
to the corners of the frustule. V. linear, in B. 0,01 mm. ‘Transverse striz 6 in 0,01 mm. finely 
transversely lineate. -- Vega p. 493 Pl. XXXV f.1. A. lab. var. fusiformis Leup. Fort. D. de 
la Malaisie p. 11 Pl. I f. 8 (1892)? 

Marine: Labuan! 
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This characteristic form is but imperfectly known, as no valves in a favourable position 
have been examined. It seems impossible to find a place for this species in any of the above sub- 
genera, the nature of the striation being entirely different, and closely similar to that of the 
Lineolate of Navicula, of which section it might be an asymmetrical form. 


9. A. Naumanni Jan. (1876). — Frustule sublinear, with slightly rostrate ends. L. 0,05; 
B. 0,012 mm., bordered with a narrow limbus. Zone on the dorsal side with two rows of puncta. 
V. narrow; its dorsal side with about 10 strive in 0,01 mm. Ventral side smooth with a longitu- 
dinal line. — A. 8S. Atl. XXXIX f. 19. 

Marine:? 

It is impossible to decide the position of this form, which | know only from the figs. in 
Atl. representing entire frustules. It may be akin to A. pusilla Cu. or to A. Wittsteinit. 


Amphore placed in the other genera. 
A. Digitus A. 8., Pinnularia ambiqua Cu. 
A. naviculacea Donx., Pinnularia Stauntonii GRUN. 


Doubtful, or imperfectly known, Amphore. 

A. acuta var. neogena Pant. (III Pl. XII f. 187 1893); belongs to the subgenus Oxyamphora. 

A. amphioxys Batu. (Smiths. Contr. 1852 p. 39 Pl. Il f. 20 to 22) is according to Hamrron 
Smith Hantzschia amphioxys, which appears to be beyond doubt. 

A. andesitica Pant. (III Pl. XIII f. 205; 1893). 

A. Argus Pant. (Il Pl. XXIT f. 329; 1893) seems to be akin to A. ovalis. 

A. Beccarii. Dr Norarts (Exb. Crit. ital. Ser. Il N:o 633) unknown to the author. 

A. budayana Pant. (III Pl. XXIII f. 336). 

A. bullosa. Fror. Mazz. (Atti. Soc. crit. ital. 1879 p. 104. Colletonema bullosum Fior. Mazz. 
Atti. Acad. Pont. N. Lincei 1861 Pl. I fig. 1—5) unknown to the author, not having seen the 
original paper. 

A. cingulata Pant. (Il Pl. XXV f. 369; 1889) is an indeterminable fragment of some diatom. 

A. coarctata Leup. Fortm. (D. de Ceylon Pl. II f. 18; 1879) impossible to identify. 

A. cristata Prrir (D. de Campbell p. 18 Pl. IV f. 8; 1877) is unknown to me, but seems 
to be a remarkable species, which however is too imperfectly figured and described to decide as 
to its place in the system. 

A. eunotiefornis Grun. (A. S. Atl. XXXIX f. 5) seems to be a Navicula akin to Nav. 
rhombica. 

A. mvidenda Panv. (IIL Pl. XIV f. 210; 1893). 

A. Kossuthii Pant. (III Pl. X f. 169; 18983). 

A. lutea Leup. Forrm. (D. de Ceylon Pl. I f. 10; 1879) an indeterminable connecting zone 
of some diatom. 

A. munda A. S. (Atl. XL f. 15; 1876) no Amphora, but a frustule of a Tropidoneis, akin 
to 7. Lepidoptera. 

A. naviformis Lxup. Forrm. (D. de Malaisie Pl. I f. 6; 1892) probably Hantzschia marina. 

A. obtecta Batu. (H. L. Smith Lens p. 77 Pl. II f. 12) cannot be identified. Possibly a form 
of A. Grevilleana. 

A. obtusiuscula Grun. (A. 8. Atl. XXV f. 7; 1875) seems to be a Navicula of the section 
Fusiformes. 

A. rectangularis Grea. (T. M. S. 1857 p. 70 Pl. I f. 29) represents in HAMILTON SMITHs opi- 
nion, in which I agree, some Stawroneis. 

A. rimosa Ens. (Am. p. 79; 1843; M. G. V: 1 f. 27). 

A. Schmidtii Putrr (Campbell D. p. 17 A. S. Atl. XXVII f. 51). 
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A. sejuncta Pant. (IIT Pl. XXXV f. 495; 1893) probably the half valve of some Navicula, 
belonging to the section Punctate. 

A. staurophora Pant. (III Pl. XV f. 228; 1893). 

A. strigata Pant. (III Pl. XI f. 181; 1898). 

A. teriiaria Pant. (III Pl. XV f. 225; 1898). : 

A. transylvanica Pant. (III Pl. I f. 12; 1893) similar to A. ovalis. but with a stauroid 
central nodule. 

A, vittata Pant. (IIL Pl. XXII f. 326; 1893) akin to A. ovalis? 


Mastogloia Tuwarres (1848). 


Valve linear, lanceolate or orbicular, frequently with rostrate or capitate ends, symmetrical. 
Median line usually undulate. Axial area usually indistinct. Central area small. Structure: 
transverse punctate strie, usually subparallel, the puncta so disposed as to form obliquely decussa- 
ting, or straight, or undulating, longitudinal, strie. Connecting zone not complex. Between the 
zone and the valve there is a marginal septate plate. In conjugation two mothercells form two 
auxospores (Liiders Beob. p. 557). — Cell-contents (of WM. Smithii) have along the valves two chro- 
matophore-plates, extending from the apices towards the central nodule. They have a narrow 
sinus reaching from the ends half-way to the centre. In F. V. the plates are bent near the extre- 
mities. On staining with methylene-green a number of small, intensely co- 
loured plastids make their appearance at the surface-stratum of the plasma. 
(Conf. A. 8. Atl: Pl. CLXX&xKY 7732), 

As early as 1833 one species of Mastogloia was named by AGarDH 
Trustulia elliptica, and in 1844 another (probably MM. lanceolata Tuw.) was 
described by Kirzine (Bac. Pl. XXX f. 37) as Navicula meleagris. In 1848 
a third species was described by Tuwarres (Ann. 2:d Ser. Vol. 1) under 
the name Dickieia Dansei, but on W. Smrru pointing out the great difference 
Meshogiane Smithy with between the mamillate mucous cushion constituting the nidus of this form, 

 eesjagnifed, and the leaf-like fronds of Dickieia, Tuwarres created the new Genus Masto- 
gloia for its reception and that of two additional species discovered by Smith. 

W. Smiru (8. B. D. Vol. LH p. 63) was the first to call attention to the most characteristic 
feature of the new Genus, viz the septate marginal plate attached, according to him, to the con- 
necting zone. This plate can easily be isolated in preparation, and appears to be placed between 
the zone and the valves. The septa, in Smiru’s view, are small cubical chambers or »loculiy opening 
outwards, which is probable, as in mounting they are frequently filled with air. 

In 1860 Grunow placed this Genus in the Naviculaceze, but in 1867 (Nov. Exp p. 16) he 
removed it to the Cocconeidie and created the Genus Orthoneis for elliptical coeconeiform species of 
Mastogloia with a band of numerous loculi, and a subgenus Stictoneis for similar forms with a 
few lunate loculi only. In 1880 (Arct. Diat. p. 17) GruNow formed a separate family, the Masto- 
glovacee, comprising Mastogloia, with the addition of the forms hitherto classed by him in Ortho- 
neis; and Orthoneis, comprising only the forms with a few lunate loculi which he had before 
placed in Stictoneis. 

As however I do not see suflicient generic difference between Mastogloia and Orthoneis 
either in respect of the elliptical, or lanceolate, outlines, or of the fewer or greater number of the 
lunate, or rectangular, loculi, I propose here to unite them in one Genus, Mastogloia. 

Considerable differences exist in the structure in Mastogloia, some species having decussating 
lines of puncta, while others have the puncta in transverse and longitudinal rows. Transitions, 
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however, occur between these types, and I see no reason for splitting up the genus on this 


account. Among other Naviculoids no kindred forms are known, except in the genus Cocconeis of 


which some species seems to be degenerate forms of Mastogloia. 

The species of Mastogloia hve in gelatinous mammillate masses, the formation of which 
seems to have some connection with the loculi. A few only inhabit perfectly fresh water. Some 
as M. Smith, M. elliptica, M. exigua, M. lanceolata are abundant in brackish water. A. smal] 
number of species are found in the Arctic seas, but the majority occur in tropical seas. 

I have placed the small Diadesmis gallica W. Sm. in Mastogloia, on the supposition that 
the marginal puncta of this species are loculi, which is not easy to decide as the form is so ex- 
cedingly small !). 


Artificial key. 


1. ‘a double‘ioatecostexandepunctat. a «so 6 Ayres cee) sel MRS pulcwes acne alee, 
SuNple mote UNLCtaN OMe: co eee) eo shakes Schl cat Bet geclS 44 oN chee. 
9 pba linear withicimeatesendsi S|.) los sy)-n teen) Gs! eh eet alaGuemller aw. Sw 
ellaptie-lanceolater ame sant ee ae) be Me CastracanciaP ann 
3 yee arranged in pupal TOW Site Rolla crtuis Ween et cA ee ee ee cae mede 
Oty Pe reer eee cmon Eset fie ot ee MR ey hoa a 
i i subacute, more or res poarrate Preah GE ke ay PRY RCo BARR ane en re I Ta 
broadseroundedenmarmnn oi-ees wunirill. isl a EE It Se ae. fe: 
e a Shanty Dloaiy 22} nel OL sins eg es EM Gn ee cere nome cnn iy Mee eee eee ame Pe aeRO TO 
By 
— 123 —- — Se EP ee cea ewe i Wii. gsi ate ar git 
Loculi : ha, O08 I, ete vale Wd Se a) Gy ee es ee ne RICCO na ME atone 
6. {= a MT cs im Sa ep Eo ona ie Celicatula, Or 
; to er Sal Phat, di aie sec ieee ace hh oS eI a NET Bm tree 
7. Yee with longitudinal Haat Wiens Sia. Ce, STN AM: sulcata: Cr 
without — —_ Se eae ee ee, fe Remantt Cr. 
conchae cape Sale AEE EE rar Ta 9) 
subacute, ...... M. Grovei Cu. (M. Bahamensis Cu., M. Jelineckiana Grun.). 
9. pen lumate o7 3 = Rte ent ct ee ee a NOMOUS LET: 
; quadrate or reciauzalar whakeh tiie Pe eam tea a Rk See Sh ee bead ng ca) 
10. qa laculumlancersthant thevothersil aie ee yee ML angulata Lewis. 
not — — — Fas EE. AtASRI Skt PAL, Crea ty abla. ance allt, 
11. J Terminal nat lanveneeer hctchios chassis eee cuts Acta. sien Mu. rostellata Grun. 
\ — ——Not— .. . aah cya ee eT sae ele Pl Ie 
12 an of loculi reaching to the rane RP Cw SON Speen RAT ume aks M. asperula GRUN. 
— not — -- ase bbs Bo ee See ao WA Shoe. Wie 
13. ay items 2 ial se! le Va eA RR MA Soe ie” a TE Sted Oe Cee | aoa i 
Guadratcurmr idea ala .eti0i': GMO Tee) tase sites BUG Ars % odd c ai BLO: 
ie, ae Stale TMi e So yey Gea gl f 6.8 6 6 o genera a cles ie binotata Grun. 
Laelia? a eee SNS SRR oe ic ow ec oy Pc ‘ing zp WL D: 
th. iad AED, 2, (ATOR TORO EN gfe Baug 6 6 oS obs o ome eo M. Crucicula Grun. 
; = oy | — Ee ree ee aes oe ME NUL LOL DTW: 
16. aie laneeMenwcenitwoTowsio pulieta “Mae ees ee ne AY. 
— not enclosed between rows of puncta .......... Se ust re ell. 
17. pinicis: 818 alongethesmedianuline rounded) 9 sill leat? moll ecie- _M. Wrightti O'M. 
-- — — elongated. ....- ..... .M. Barbadensis GREv. 
18. ites rows of puncta ending near the margin in Mannble rows of small puncta. 19. 
-- — not — -— — _ — -- — 20. 
19 oil Eiapincia 5) tov Glin Olol mms. bee ee ae oe le Ce GRUN. 
iy —- —- — Ole ener ieee cv. I splendidmaGREG 


') The following monograph was already completed, when the plates 185 to 188 of A. Scumip1’s Atlas were issued, 
in which a considerable number of Mastogloi# are figured. Before printing this monograph I have completed the text with 
quotations, but I could not change the artificial key, as most of the new species are not represented in sufficient detail for 


‘being admitted into the system. The reader will find at the end of this monograph a list of the new species, which I am 


unable to identify with known forms. 
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P. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS. 


Rows of puncta 7 to 10 in 0,1 mm.. . 
— 4t.1 — — 
Loculiferous rim broad . 
— narrow 
Valve D ciliptical : 
lanceolate . 
Valve with irregular large ances 
— close strie. : 
Valve without axial or lateral areas 
with — = == 
Strie crossed by several longitudinal maven 
— not i—— = = = SS sS 
Valve elliptic-lanceolate or rhomboid 
— lanceolate, acuminate 


. M. cribrosa Grun. 

, Wee: 21. 
: M. ‘Roceoneaey mis GRUN. 
M. Horwathiana Gron. 

2a 

ees ena ena 24. 
.t...s.. . M. oamaruensis Ct. 
. M. ovata Gron. 

25. 

65. 

26. 

: 27. 
M. eraeneeee GRUN. 
M. seriata Ou. 


Puncta in straight longitudinal rows, stroneek than ‘he fnererne Pa ed ee ECO! 


Transverse rows of puncta stronger than the longitudinal. ............ 382i. 
Transverse strie 12 in 0,01 mm. .M. lineata Cu. a. Grove. 
— — 17 to 30 in 0,01 mm. omer unr) 
Loculiferous rim distant from the margin . . M. acuta Grun. 

— marginal Us 
Central area distinct . M. arata Cu. 
-— indistinct . Soya a ONCE? M. exarata Cu. 
Valve with longitudinal lines parallel to the eaten Hin@? «cys, ecg gate. ce PORES Paes 
without a ee om irom RE SiGe 5 BA ee c}- 
gaat aes lines’ combined! ‘with the central area) <9.) eeu oman) eee ceo: 
— not — — — _ : 35. 
Small. L. 0,025 to 0,028 mm. Mu. pumila Grun. 
Larger. L. 0,04 to 0,095 mm. =p Aig pas 
Loculi about 8 in 0,01 mm. . M. Debyi Cu. 
5 _ _M. Braunit Gro. 
Longitudinal lines close to the median fine 36. 
— distant from — — 37. 


Valve » elliptic. lanceolate 
linear with cuneate ends . 
broad, elliptical, rostrate . 
— lanceolate, rostrate . 
Loculi fi in 0,01 mm. 


size. . 


Loculi a equal 
— unequal — a 
Valve very small. L. 0,01 mm. 
larger. L. 0,02 mm. and more . 
Loculi few 
numerous . 
Loculi 2 on each side 
—- 4 — a jad ctote Jue 
Loculiferous rim inside the margin . 
— marginal 
Valve constricted in the middle. 
not — _ — 
Valve rostrate or apiculate . 
— not — 
Puncta forming cimoat straight jongitudinal:: rows 
— not — = = —_ — 
Median line strongly undulating : 
_- — slightly — or straight 


Ends rostrate-capitate . 
slightly rostrate . 
Median line strongly flexuose . 

— slightly _ 


. M. paradoxa Grun. 


M. apiculata W. SM. 
M. labuensis Cu. 
.M. Citrus Cu. 
M. baltica Grun. 
. M. Pisciculus Cu. 
. M. Peragalli Cu. 
‘ 39, 
; a ees ea ONle 
: ue gallica W. Sm. 
bore 7 cieee 40. 
41. 
Beh MMT otha ate), 
. M. capitata Brun. 
_M. exigua Lewis. 
(M. Smithii var.). 
M. constricta Ct. 
44, 
45. 
Hit. 
46. 
48. 
M. undulata GRUN. 
a ea 
7 Goesii On. 
.M. fallax Cu. 
49, 
50. 
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49 il ADOUMEL SINE OOM MMs ee os ts Baga Priorash ta Nita teed aa "ehcalceny . . M. flexuosa Cu. 
a SS ae Se ee cee Rome Ponce “it a een CUspidata On, 
AO) ee SPICUIAT OREN ARMY Gas) oe cite te eee inet) Jae OMe Meh ts MRT) ORUN: 
1 WOSHLAUC OR a aisd citer Se oe 3 ceCm ons: os edd Nie Hin JEM SM LE WAITES. 
ie Mil GEl 5 5 5 — oo a 6 Sic: BEE ee a tal ald b- 5g, 
51. lingarawithmeuncatesenastsry sh... et. ee ke a a ee M. f.alliptica Vv. - Daneci. 
fiyess elliptical to lanceolate. ..... et en te By oe Pe EOD: 
59 ia DIMOSTRASKCLOSC) ASMUNCESUILCON wito wa) uel crs voce Cabal Wd apie Roec ee bald <8dlns i eeDoe 
: less - than — Lai che Botan Cater ene Says ae ol Se ease a 
53. ie heabout Olo¢5emmes soe. ek ete. Mh Ea hg fe. * we . M. bahamensis Cu. 
— OOS emms ey, Ae eee 2 es | WayyjimataiiEppy Hort. 
Loculi A Serieetomin) O%on ommcee beige. se ees: ce a a pane ancertuia. Cr, 
iA i - Ben aes Se rs ocd sak ti a, uci San ae ee ye Ce omouluS: CL, 
ae B SS tI a LR cle ka ee sea . . .M. rhombica Cu. 
OPT TANT RE EE cad, ERAT SSI ASIA 24MM: M. pulchella Ct. 
5b (eee lessachane ann O%otmmm:. 4 1048. 14) Sut, ata bt StS Pt Yet. Aseria 56. 
i more than 7 — — ..... since. OES AA, Oe Efe, li ee he 58. 
5G fies COMESe mOleCIstantepunctays) ye | ln Ua) oo aan det y a ty Us . .M. affinis Ct. 
j mR OFCIOSEMPUNCLA Mes wart =. we. ahs Se we lee Ms Ng A CRs ee et ae Die 
AT aia nat C Memos eee. 8, ce sys. hel, = obdh sue Me: 0 Chae . .M. notata Pant. 
‘ Tectanculareis 4 2A. A Ava t. peed Pet eS oy ae M. laminaris Exp. 
58 (re (O08) Tina: A aeRO ND eo culeie oc ical: SE. Salen OP CHL Re =e M. Portieriana Grun. 
re OOnemmatoleless ess 5). eng TR oa ee OnIRUE ao, 2 59! 
59 aii abouts Lovin eO%on amma eee TRE, ES OPE .. . M. elegans Lewis 
: 0 As bee Ward. Gare silt. aatlacs. § 60. 
60 eae RAGTAteRINMEtHE JeNOS anes We ayeoe «aed epee - aN? Mi dasha Ac. (M. Smiths var.). 
: == sCONVERZENt == nk tes 3 dee woe 3) .. . ..M. lanceolata Tuwattss. 
61 ee closer in one end than in the Mier Slee ts Os a eee M. inequalis Cu. 
)Werminal loculi equal’int! both ends ° <= 2 2 2. S . Bey hres Bates tits are toe 62. 
62 eee between the middle and the ends largest ........... M. erythrea Grun. 
’ \ Median Joculi largest ...... 4 ROLES SBE eae deeirtiaies C 63. 
63 ied eyminiy OO rere ge. tay erat. ar rts] faa reirce Raa be <r Pee M. kariana Gron. 
: about Ome OlOlemim te sees 26 oe as Ste tien Mg dedee GS ww N Fs 64. 
64 oe (NGRERTE., os No tio8 os 16. 6 Buck Cet i te ea ee rea eMC TUR M. pusilla Grun. 
‘ Gipiicaleese bigs pric a vt olnarcsn al. oss = (RMT: vat M. floridana Ct. 
65 a iCal car Caue mt Wm eas sa eh oe ke cl Wo ki tas BH, OE athe 0s om bikes 66. 
7 == itil! ances ohare aes Maes 2 Oe ee yee eee Se cers Bee Pe 68. 
6G ei ANTE)! GHIS, THEDTRON, G petlbw efile eee Ann Gee Cen Cie SGmiEn Gees Cee eee Tee ee re ee 67, 
; = TOAG mR. token aOR os vale MA. Adie EME US 9 M. entoleia Cu. 
67 focahiGmarginal ee ee ee IE .. . M. japonica Ct. 
/ )\(* inside the margin. .... . OTE Ee ee Pk ww ES OPS 8 M. antiqua Cu. 
68 ae ALCASMSLEUCUITCLESS At ses Altes eas seeks Pr UATE SORE OD} 
k —SeuUUctate- OL, Striates-ly: yi dew: Bisa? Shin Soli Weer. & 74. 
69. cghdick i andwcentral) areas, uniting.) ('.igi~dh “sad poy nde boo petaeigl setae 70. 
— SSR ee Ceeentest eet ee ag Eo ee oer SC eee saree Cs 
70. ei Centralbnodulesstauroidy); Soh... . - het eT NS deers je ACR) Go ae 
mee NOU is ay ss te pO th ce ct TO cre iy args, te 712. 
ee 8) Tit Oi. Tie A cee irene ermine Betnnie a Fula olin, Fan M. cr erebeen Leup. Forrm. 
ade Sel Otte teas GE vee Pee ee seek M. ewxina Cu. 
| = ee ee kl ae; «PLC Ae.) Se eee, bien AOR wa M. Macdonald Grey. 
=) J Strie finely sinetatee Ot Ce Re ot one es eee ge M. submarginata Cu. a. Grun. 
‘e PPenepaerscly Wht eta tet! ees, LPM ME edo ets PROM 8) 13 M. baldjikiana Grov. 
73. ae Loculi 5 to im O Ode nS. alecges ym MI a Pa) cet 8s .... M. bisulcata Grun. 
a) ite ie RP eae ei we ene. Lae te, 3 M. rimosa Cu. 
4. yonie with mio DUCtAg eek wr aE as Se. h 3, bois M. Jelineckii Grun. 
— longitudinal rows of elongated puncta ..... . oP Sask te tteed ee 75, 
7b ig UPRDUNCLARLEW) staeiaw nite hs sew REECE. Pee gO AMM Tee 76. 
.¢ ae AE nieTouse ta.ab Ae Ll ee eR oda) Sales 78. 
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26. Hae broadly: lanceolate; acuminate. ©... .°2%. .*.-. SS! 0s? St Oe eee besy Cu, 
— rhombic-lanceolate to rhomboid ............ ot Aven a ror alge 
77. pie Bunctagandestrie equidistant). 9: cgtaciee nae M. Borgheant Lrup. Forrm. 
more distant than’ the strigi- - . 02 3 9 - 2-9) «9. «sues emiMeMNGUaniCa On: 
78. J. Valve elliptical to lanceolate... . 2. 2 2 2 1 3 1s 1 1 ee es fale dud, a eo. 
>> |e) “xhombic-lanceolate... . <2) 5 cuentas ttre tt eet ter ()) 
79 jStrie 10 in Oo1 mm...) . we es ee + ep eel ce fe eA Demperes Ci. 
“ST \o==) 1440 15-in Olon mm) ee eae ee Se ee ee oe Kellen PANT: 
80, J Puncta in the longitudinal rows jacpeat in the middle ... .. M. Cravem Leup. Fort. 
—— — — — of equal size. ...... M. Leudugeri Cu. a. Grove. 
1. M. Grevillei W. Sm. (1856). — V. linear, with cuneate, obtuse ends. L. 0,035 to 0,06; 


B. 0,01 to 0,012 mm. Central area rounded. Axial area narrow, linear. Median line flexuose. 
Loculi 6 to 7 in 0,01 mm. forming a band ending near the cuneate extremities. Coste 10 in 0,01 
mim., very slightly radiate, alternating with double rows of puncta arranged in oblique lines, 
about 20 in 0,01 mm. — W. Sm. B. D. II p. 65 Pl. LXIT f. 389. V. H. Syn. p. 71 Pl. IV f. 20. 
Ae Se Atls CLR XO all 2: 

Fresh or slightly brackish water: Pentland Hills (Grove Coll.)! Belgium (V. H.), 
Gallen (Atl.). 

This species resembles M. elliptica var. Dansei but has a different structure of the valve. 


2. M. Castracanei Panr. (1889). — V. elliptic-lanceolate, with very slightly rostrate ends. 
L. 0,065; B. 0,021 mm. Axial area very narrow, lanceolate. Loculi(?) along the whole margin, 
alternately larger and smaller, the former 3 in 0,01 mm. Structure: transverse, slightly radiate 
cost, 6 to 7,5 in 0,01 mm., alternating with double rows of small puncta, arranged in decussating 
lines. Connecting zone with two longitudinal rows of coarse puncta. — Alloioneis Castr. Pant. IT 
Pl. XXIII f. 344, IT Pl. XXV f. 374. M. Casir. A. 8. Atl. CLXXXVIII, 30. 

Marine: Bory, Karand Hungary, fossil (Pant.). 

I have not examined this remarkable species, which [ have placed provisionally in Masto- 
glova, as the figure in the zonal view shews something, which appears to be loculi. The structure 
of the valve resembles that of MZ. Grevillet. 


3. M. delicatula Cr. (1893). — V. lanceolate, acuminate. I. 0,037; B. 0,014 mm. Median 
line slightly flexuose. Areas indistinct. Loculi quadrate, 6 in 0,01 mm., equal, forming a marginal 
band, reaching nearly to the ends. Striz 21 in 0,01 mm. parallel, formed of puncta arranged in 
decussating rows. — Cu. Diatomiste Vol. II p. 16 Pl. I f. 20. 

Marine: Bahamas (Grove Coll.)! 


4. M. Rhombus Perrr (1867). — V. broadly lanceolate, acuminate. L. 0,046 to 0,058; 
B. 0,025 to O,os5 mm. Loeuh with convex inner margin, 3 to 4 in 0,01 mm., equal, forming a 
row along the whole margin of the valve. Strize 13 in 0,01 mm. composed of elongated puncta, 
forming decussating rows, about 9 in 0,01 mm. — Nav. Rhombus Petry D. Campbell p. 23 Pl. IV 
f. 12. Mastog. Rh. Cu. and Grove Diatomiste I p. 58 Pl. IX f. 12. A. S. Atl. CLXXXVII, 
33 to 3d. 

Marine: Nossibé (Brun Coll.)! Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)! China 
(Thum.)! Campeachy Bay! 


5. M. asperula Grun. (1892). — V. elliptical or lanceolate, with acuminate, rostrate or 
subcapitate ends. LL. 0,03 to 0,05; B. 0,023 to 0,027 mm. Median line straight. No axial area. 
Central area small, rounded. Loculi equal, quadrate, 4 in 0,01 mm. forming a band reaching to 
the ends. Strize 13 in 0,01 mm. parallel, slightly radiate at the ends, of elongated alveoli, arranged 
in obliquely decussating rows. — Cu. Diatomiste I p. 161 Pl. XXIIT f. 12. M. Phaitiana 
(instead of thattiana Castr.) A. 8. Atl. CLXXXVII, 46, 47 (variety ?). 

Marine: Balearic Islands! Seychelles (Van Heurck Coll.)! Java! Cebu (Grove Coll.)! 
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Var. Gilberti A. S, (1893). — V. elliptic-lanceolate, rostrate. L. 0,03; B. 0,012 mm. Median 
line straight. No axial and central areas. Loculi about 5 in 0,01 mm., forming a band along the 
whole margin. Strie 12 in 0,01 mm. very slightly radiate, of some few elongated alveoli. — 
Atl. CLXXXVII f. 14, 15. 

Marine: Kings Mill Island (Atl.), Barcelona! 


6. M. rostellata Grun. (1877). — V. lanceolate, frequently slightly constricted in the middle, 
with acuminate, rostrate ends. L. 0,042 to 0,06; B. 0,02 mm. Loculi 3 in 0,01 mm. with some- 
what convex interior margin, almost equal (terminal loculi somewhat larger than the others), 
forming a marginal band reaching nearly to the ends of the valve. Strive 14 in 0,01 mm. slightly 
radiate at the ends, composed of elongated alveoli, arranged in somewhat irregular, decussating 
rows. — Grun. M. J. 1877 p. 174 Pl. CXCV f. 2. 

Marine: Honduras (Grun), Campeachy Bay! Florida! 


7. M. angulata Lewis (1860). — V. elliptical to lanceolate, rostrate. L. 0,04 to 0,08; 
B. 0,025 to 0,029 mm. Median line straight. No areas. Loculi of unequal size, the median 
largest, 3 in 0,01 mm. forming a band reaching almost to the ends. Striz 12 in 0,01 mm.; puncta 
arranged in decussating rows. — Lewis Proceed Ac. Nat. Sc. Philadelphia 1861 p. 65 Pl. IT f. 4. 
A. S. Atl. CLXXXVII, 4 to 11. WM. thaitiana Caste. Voyage Challenger p. 22 Pl. XXVI f. 11? 
M. apiculata Grun. Verh. 1860 p. 577 Pl. VII f. 9 (non W. Sm.). 

Marine: Atlantic coasts of North America! Honduras (Atl.), Mediterranean, Adriatic, Black 
and Red Seas! Australia (Atl.). 

Var. pusilla Grun. (1877). — L. 0,026; B. 0,014 mm. Loculi 4 to 5 in 0,01 mm. oblique 
strie 14 to 16 in 0,01 mm. — WM. apicul. var. pus. Grun. M. J. 1877 p. 175 Pl. CXCV f. 3. 

Marine: Honduras (Grun.), Adriatic! 


8. M. Szontdghii Panr. (1890). — V. broadly linear, with cuneate ends. L. 0,083; B. 0,025 
mm. Loculi about 2 in 0,01 mm. confined to the middle of the margin, quadrate. Strive 11,5 in 
0,01 mm. composed of coarse puncta, forming oblique rows. — Panr. If p. 41 Pl. XXIX f. 416. 
Peo ath Ole EL, 12. 

Marine: Hungary, fossil (Pant.). 


9. M. suleata Cx. (1892). — V. lanceolate, acuminate, with slightly triundulate margins. 
L. 0,08 to 0,085; B. 0,027 to 0,028 mm. Central nodule small, transversely dilated. Locul, about 
3 in 0,01 mm., elongated, forming a narrow band along the whole margin. Strive 22 in 0,01 mm. 
parallel, convergent in the ends, finely punctate; puncta forming very fine, decussating striz. 
The strize are crossed, between the middle and the ends of the valve, by a linear furrow, parallel 
to the median line and halfway between it and the margin. -— Ci. Diatomiste I p. 162 Pl. XXIII 
ela, Shae VAS AGL CUROCX VII’ f. 51. 

Marine: Philippines (Grove Coll.), Java! 


10. M. deeussata Grun. (1892). — V lanceolate, acute. L. 0,07 to 0,013; B. 0,022 to 0,027 
mm. Loculi 9 in 0,01 mm., equal, rectangular, forming a band along the whole margin. Strize 
22 to 25 in 0,01 mm. finely punctate; puncta forming decussating lines. — Cu. Diatomiste I p. 162 
Pl. XXIII f. 17: A. S. Atl CLXXXVI, 40,, 41. 

Marine: Seychelles (V. H. Coll.)! Sandwich Islands! 


11. M. Kjellmanii Cr. (1883). — V. linear-lanceolate, rostrate. L. 0,06; B. 0,014 mm. 
Loculi 4 in 0,01 mm. almost equal, with somewhat convex interior margin, forming a narrow 
band along the whole margin of the-valve. Striz 22 in 0,01 mm. finely punctate; puncta forming 
oblique rows. —- Vega p. 495 Pl. XXXV f. 6. 

Marine: Labuan! 
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12. Q. (Stictoneis) binotata Gruy. (1863). —— V. elliptical. L. 0,033; B. 0,022 mm. Locu- 
lus single in the middle of one of the margins (entire frustules shew one loculus on each side), 
large with convex interior margin. Central area transversely dilated to a short pseudostauros. 
Strie 13 in 0,o1 mm., radiate near the ends, punctate; puncta about 11 in 0,01 mm. forming curved, 
oblique rows. — Cocconeis Scutellum y Rover M. J. VI p. 24 Pl. III f. 9. Coce. binotata Grun. 
Verh. 1863 p. 145 Pl. IV f. 13 a, b. Orthon. binot. Grun. Novara p. 15. V.H. Syn. Pl. XXVIII f. 7. 

Marine: England! France! Mediterranean Sea! Adriatic Sea! Red Sea (Grun.), Nicobar 
Islands (Grun.), Island of Rhea! Australia! Cape Good Hope (Grun.), West Indies! 

Var. atlantica Grux. — V. elliptical to elliptic-laneeolate. Loculi elongated. Strive finer. 
— Novara p. 15 Pl. I f. 11. 

Marine: Atlantic, Honduras (Grun.). 

On living specimens a long horn of mucoid substance projects from the loculus. 


13. 0. (Stictoneis) Crucicula Grun. (1877). — V. elliptical. L. 0,014 to 0,017; B. 0,008 
to Ooi mm. Loculi along the whole margin, 4 on each side, with invard margins convex. Central 
nodule transversely dilated into a stauros. Striv 22 in 0,01 mm., slightly radiate, finely punctate 
(puncta in decussating lines?) — M. J. 1877 p. 177 Pl. CXCV f. 8. 

Marine: Honduras, Adriatic (Grun.). 


14. 0. (Stictoneis) fimbriata Brw. (1859). — V. elliptical. L. 0,02 to 0,05; B. 0,017 to 
O,o33 mm. Loeuli large, 3 to 6 on each side, with interior margin convex. Striv 7 to 8 in 0,01 
mm. coarsely punctate; puncta 7 to 8 in 0,01 mm. forming oblique and curved lines. The rows of 
puncta end near the margin in double rows of small puncta. — Coccon. fimbr. M. J. VIL p. 179 
Pl. IX f. 13. Mastogloia cribrosa Grun. Verh. 1860 p. 577 Pl. VII f. 10 d. 

Marine: Mediterranean and Adriatic Sea! Mauritius! Madagascar! Sumbava! Japan! China! 
Australia! Oceania! Honduras and Brazil (Grun.). 


15. 0. Clevei Grun. (1880). — V. elliptical. L. 0,046; B. 0,03 mm. Loculi 2,5 in 0,01 
mm. narrower outwards. Strie 8 in 0,01 mm. of large puncta, about 8 in 0,01 mm. forming 
oblique rows. The strie end at the margin in double rows of small puncta. — V. H. Syn. 


Plo xX VIE. 4 
Marine: Mauritius! Seychelles! Java! Barbados (Grun.). 
Resembles O. fimbriata, but has shorter, more numerous loculi, which become narrow outward. 


16. O, splendida Gree. (1857). — V. elliptical. L. 0,07 to 0,17; B. 0,052 to 0,13 mm. 
Loculi 2 to 3 in O,o1 mm., narrowed outwards. Their inner margin straight. The ends of the 
median line curved in the same direction. Striz 5 to 6 in 0,01 mm. slightly radiate, composed 
of large puncta, forming elegantly curved and decussating rows, 4 to 5 in 0,01 mm., ending near 
the margin in double rows of small puncta. — Coce. splendida Grua. D. of Clyde p. 493 Pl. IX 
f. 29. Coce. punctatissima Grev. M. J. V p. 8 Pl. LI f. 1 (1857). MM. eribrosa Grun. Verh. 1860 
p. 577 Pl. VII f. 10 a. Orthon. splend. Grun. Novara p. 15 (1867). V. H. Syn. Pl. XXVIII f. 1, 2. 
Truan a. Wirt D. of Jeremie Pl. IV f. 13. Pant. II Pl. XXIV f. 352. 

Marine: Scotland (Greg.), Bohuslin! Mediterranean Sea! Adriatic! Red Sea! Seychelles! 
Madagascar! Sumatra! China! Japan! Oceania! Galapagos Islands! Honduras (Rabh.), Colon! West 
Indies! Fossil: Hungary! Moravia! Nankoori! California! Jeremie (Truan a. Witt), Oamaru! 

Widely distributed and easily recognized species. Fossil specimens from Moravia and Hun- 
gary attain a gigantic size. 


17. 0. Wrightii O’Muara (1867). — V. broadly elliptical. L. 0,027 to 0,034; B. 0,018 to 
0,025 mm. Median line straight, not reaching to the margin and enclosed between two rows of puncta, 
12 to 13 in 0,01 mm. Loculi 8 in 0,01 mm. equal, quadrate, forming a marginal rim. Puncta of 


SE 
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the valve forming transverse and decussating rows. Transverse rows 9, oblique rows 8 in 0,01 
mm. Marginal puncta frequently double. — Coce. Wr. O'M. M. J. N. 8, VIL Pl. VIL f. 6? 
Perit D. Campbell p. 12. Pl. IV f. 3? O. barbadensis var. nankoorensis Grun. Novara p. 98 
PIS Art. 10" (1867)? 

Marine: Cape Horn (Petit Coll.)! 

None of the figures corresponds exactly with this species, so that the identification is 
doubtful. As Orthoneis Pethéc PanrocsEK has figured (II1 Pl. IX f. 148) a similar, but acumi- 
nate form. 


18. 0. barbadensis Grey. (1864). — V. elliptical to orbicular. L. 0,05 to 0,08; B. 0,03 to 
0,05 mm. Loculi? Median line slightly undulate. Puncta more crowded near the margin, where 
they form short striz, about 8 in 0.01 mm., transversely elongated at the median line (9 in 0,01 
mm.), where they form a longitudinal band on both sides of the line. The puncta of the valve 
are larger towards the median line than towards the margin and form elegantly curved decussa- 
ting rows. — Cocc. barbadensis Grey. T. M.S. XII p. 14 Pl. Il f. 10. Coce. naviculoides Gruvy. 
i ME SKE py 34 Pl IN ft. 24 (1865). 

Marine: Barbados, foss.! Oamaru, New Zealand, fossil! 

Var.(?) tenuipunctata Brun (1893). — L. 0.12 to 0,15 mm. Strive 10 to 12 in 0,01 mm. — 
Diatomiste I p. 176 Pl. XXIV f. 8. 

Marine: Oamaru, fossil. 


19. 0. Grovei Cr. (1892). — V. elliptic-lanceolate, subacute. LL. 0,1 to 0,11; B. 0,04 to 
0,045 mm. Central area small, subquadrate. Median line undulating. Locul subequal, quadrate, 
about 3 in 0,01 mm., forming a band along the margin. Transverse rows of puncta 9 in 0,01 mm.; 
oblique rows 10 in 0,01 mm. Transverse rows not ending with double rows. Puncta along the 
median line not elongated. — M. Grovei Cu. Diatomiste I p. 161 Pl. XXIII f. 10. 

Marine: Barbados, foss.! 

Var. rhombica Cu. — VY. rhombic-lanceolate. LL. 0,1; B. 0,025 mm. Central area small, 
with some isolated puncta. Strive as in the type, but near the margin crossed by a narrow blank 
lines —=9P). The: 14. 

Marine: Barbados, fossil (Deby Coll.)! 


20. QO. eribrosa Grun. (1860). — Elliptical. L. 0,034 to 0,05; B. 0,027 to 0,03 mm. Loculi 
quadrate, 2 to 4 in 0,01 mm. forming a band along the margin. Median line straight. Central 
area indistinct. Transverse rows of puncta 7 to 10 in 0,01 mm. not ending with double rows of 
small puncta. Oblique rows of puncta gently curved. — Mastogl. cribrosa Grun. Verh. 1860 
p. 577 Pl. VII f. 10 ¢ Orthon. cribr. Grun. Novara p. 16 (1867). V. H. Syn. Pl. XXVIII f. 6. 

Marine: Adriatic! Nicobar Islands (Grun.), Port Jackson! Japan! Samoa! Tahiti! 

O. cribrosa greatly resembles O. fimbriata, but the loculi are entirely different, and there 
are no double rows of small puncta at the end of the transverse rows. 


21. 0. Horvathiana Grun. (1860). — Elliptical. L. 0,035; B. 0,024 mm. Loculi 5 to 8 
in 0,01 mm., rectangular, forming a broad band along the margin. Transverse rows of puncta 15 
in 0,01 mm. Oblique rows gently curved. — Mast. Horvath. Grun. Verh. 1860 p. 578 Pl. VIL 


fats. on Ame OL XXX VILL f. 41. 

Marine: Red Sea (Grun.), Samoa! Tahiti (Grun.), Honduras (Grun.), Java (Atl.). 

Nearly akin to O. cribrosa and differing in its closer loculi and finer striations. This may 
probably be regarded as O. cribrosa var. 


22. QO. cocconeiformis Grun. (1860). — Orbicular. L. 0,036; B. 0,028 to 0,o3 mm. Loculi 
8 in 0,01 mm., rectangular, forming a broad band along the margin. Puncta forming radiate 
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rows, 14 to 15 in 0,01 mm,, curved oblique rows and, near the slightly undulating median line, 
almost longitudinal rows. — Mastogl. coccon. Grun. Verh. 1860 p. 578 Pl. VII f. 14. A. S. Atl. 
GLAXXVULE £45. Teont mn PL Alin 20: 

Marine: Red Sea! Madagascar! Bahamas (Grove Coll.)! 


23. 0. oamaruensis Ci. N. Sp. — V. elliptical. L. 0,05; B. 0,03 mm. Loeuli? Median 
line undulating. V. with very distant large puncta, along the median line 5 in 0,01 mm. Margin 
with double-rows (4 in 0,01 mm.) of small puncta. — Pl. IT f. 19. 


Marine: Colombo, Ceylon (Le Tourneur Coll.)! Oamaru, New Zealand, fossil! 

Coccon. armata Grey. (T. M. 8. XIV p. 126 Pl. XI f. 13, 1866) is, to judge from the figure, 
nearly akin to O. oamaruensis and to O. barbadensis. The »marginal tubercles» of this form, 
mentioned by GREVILLE are beyond doubt loculi. All these forms are only insufticiently described 
and figured. In this species the puncta are not arranged in decussating rows, so that it strictly 
does not belong to this division, but in other respects is nearly akin to the latest described 
species. 


24. M.? (Diadesmis) gallica W. Sm. (1857). — V. linear elliptical, with rounded ends. 
L. 0,09 to 0,015; B. 0,003 to O,oo4 mm. Loculi small, about 12 in 0,01 mm. forming a band of 
puncta along the margin. Strie about 28 in 0,01 mm. — Diad. gallica W. Sm. Ann. Mag. N. 


Hist. XIX p. 11 Pl. II f. 16. V. H. Syn. Pl. XIV f. 39. Navicula parvula H. L. Smrru Am. Q. 
Jo M1878 p14 Pla £4: 

Fresh water, moist earth etc.: Spetsbergen (Lagst.), Upsala! Brussells (V. H.), Havre (W. 
Sm.), America (H. L. Sm.). 

One of the smallest diatoms, characterized by the marginal granulation, which I believe to 
be loculi. The frustules occur in long bands. 


25. M. marginulata Grun. (1867). — V. narrow lanceolate or linear, obtuse. L. 0,025 to 
to 0,08; B. 0,0057 to 0,011 mm. Loculi 12 to 14 in 0,01 mm. Striz 22 in 0,01 mm. transverse. 
— Novara p. 16 Pl. If. 12. M. J. 1877 p. 175. A. S. Atl. CLXXXVI, 30. 

Marine: Adriatic, Australia, Samoa, Tahiti, New Zealand, Chile, Honduras (Grun.). 

I have not seen this small form, which seems to be widely distributed. It may perhaps 
be the same as MW. inequalis Cu. 


26. M. inequalis Cu. — V. narrow lanceolate, obtuse. L. 0,05; B. 0,01 mm. Loculi in 
one half (valve imagined cut along the transverse axis) of the valve quadrate, 10 in 0,01 mm., in 
the other more narrow (15 in 0,01 mm.) forming a band along the whole margin. Striz parallel 
about 30-1n 0:01 mm — Pl. Piet S85: 

Marine: Australia (Méller), Java! Rodriguez! 

I have seen many specimens all agreeing, so that the different size of the loculi seems to 
be a characteristic feature. 


27. M. Rhombulus Cri. N. Sp. — V. rhomboid acute. L. 0,03; B. 0,008 mm. Loeuli 4 in 
0,01 mm. with straight interior margin, forming a narrow marginal band. Median line slightly 
undulating. Striz 21 in 0,01 mm. not distinctly punctate. 

Marine Pensacola (Grove Coll.)! 


28. M. Lancettula Cx. (1892). — V. rhomboid, subacute. L. 0,03 to 0,045; B. 0,008 to 
0,01 mm. Central area small, rounded. Median line undulating. Loculi 4 in 0,01 mm., narrow, 
with somewhat convex interior margins, in a band along the whole margin. Strice 13 in 0,01 
mm. composed of distinct puncta forming longitudinal rows, 13 to 20 in 0,01 mm. — Diatomiste 
I p. 163 Pl. XXIII f. 18. A. S. Atl. CLXXXVIII f. 24. 

Marine: Cebu, Philippines! Java! 
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29. M. affinis Cr. N. Sp. — V. narrow lanceolate. L. 0,035; B. 0,01 mm. Loeuli 4 in 
0,01 mm., almost equal, with inner margin convex, forming a band reaching to the ends. Striz 12 
in 0,01 mm. composed of 4 to 5 elongated puncta. — Diatomiste I p. 163 Pl. XXIII f. 19. 

Marine: Galapagos Islands! 

This small species is nearly akin to M. kariana, but has closer loculi and more coarsely 
punctate striz. In the shellsand from Norway (Cl. M. D. 311) a similar form occurs frequently 
without loeuli, which may possibly have been destroyed in the cleaning processes. 


30. M. kariana Grun. (1880). — V. lanceolate. I. 0,05; B. 0,011 mm. Central area small, 
orbicular. Loculi 3 in 0,01 mm. larger in the middle, with convex interior margin. Striz 11,5 
in 0,1 mm. parallel, finely punctate. — A. D. p. 17 Pl. If. 3. 

Marine: Sea of Kara (Grun.). 


31. O. notata Panr. (1889). — V. elliptical. L. 0,035; B. 0,o205 mm. Loculi 6 on each 
side, with convex interior margin. Strive 15 in 0,01 mm., subradiate, punctate. — Pant. IT p. 57 


BL XXWVIE f., 392. 

Marine: Bory, Hungary, foss. (Pant.). 

Species entirely unknown to me. As the punctation is not described, it is impossible to say 
what are its affinities. 


32. M. floridana Cx. (1894). — V. elliptical, rostrate. I. 0,043; B. 0,015 mm. Median line 
straight. Axial area indistinct. Central area small, orbicular. Loculi unequal, the two to four 
median much larger than the others (8 to 9 in 0,01 mm.), which form a narrow marginal band, 
reaching nearly to the ends. Striew 14 to 16 in 0,01 mm., very slightly radiate, distinctly punctate; 
puncta, about 14 in 0,01 mm., forming longitudinal rows. — M. jloridea (name altered by the 
editor) Diatomiste II p. 55 Pl. III f. 1. 

Marine: Pensacola (Grove Coll.)! 


33. M. pusilla Grun. (1878). — V. narrow, linear-elliptical to lanceolate, rostrate. LL. 0,02 
to 0,035; B. 0,oo6 mm. Loculi about 7 in 0,01 mm., 7 to 16 in each row, the median ones larger. 
Strie 14 to 17 in 0,01 mm. slightly radiate, finely punctate. — M. Smithii var.? pusilla Grun. 
Casp. Sea Ale p. 14 Pl. Ill f. 10. Cr. M. D. Nio 206. A. S. Atl. CLXXXYV, 34. Icon. n. 
Pe fs, 8: 


Brackish and marine: Caspian Sea (Grun.), Adriatic! 


34. M. minuta Grev. (1857). — V. elliptical, apiculate. L. 0,02 to 0,035; B. 0,01 to 0,013 
mm. Loculi 6 to 9 in 0,01 mm. of equal size, quadrate to rectangular, forming a band reaching 
nearly to the ends. Stria 15 to 16 in 0,01 mm. parallel, not interrupted, distinctly punctate. — 
eee pel eer 1): As S. Atl. CLXXXVIE 22). Teon: ns Pr TD f.. 7. 

Marine! Seychelles! Java! Samoa! Sandwich Islands (Grun.), Honduras! Trinidad (Grun.)! 
Bahamas (Grove Coll.)! Valparaiso (Atl.). 


35. M. (Stigmaphora) capitata Br. (1891). — V. narrow, lanceolate, capitate-rostrate. L. 
0,03 to 0,035; B. 0,01 mm. Loeculi two on each side, in the middle of the margin, rounded. Strie? 
— J). espéces nouv. p. 45 Pl. XI f. 13. 

Marine: Java, parasitical on Rhizosolenia (Brun). 


36. M. exigua Lewis (1861). — V. fusiform to lanceolate. L. 0,025 to 0,04; B. 0,011 mm. 
Loculi few, 2 to 6 in the middle of each margin, 4 in 0,01 mm., with somewhat rounded interior 
edges. Strie 20 to 24 in 0,01 mm. slightly radiate. — Proc. Acad. Nat. Sc. Philad. 1861 p. 65 
Pl. Il f. 5. V. H. Syn. p. 70 Pl. IV f. 25, 26. A. 8. Atl. CLXXXV f. 33. M. amygdala Levp. 
Fortm. D. Malaise p. 19 Pl. II f. 7 (1892). 

Brackish and marine: Baltie (Gothland)! Belgium (V. H.), Atlantic coast of America! 
Behring Island! 
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37. M. Smithii Tuwarres (1848 fide W. Sm.). — V. lanceolate, more or less rostrate, or 
rostrate-capitate. L. 0,027 to 0,053; B. 0,01 to 0,016 mm. Loculi 6 to 8 in 0,01 mm. of equal 
size, quadrate, forming a band ending at some distance from the ends of the valve. Strie 18 to 
19 in 0,01 mm., almost parallel, or radiate at the ends, punctate; puncta about 24 in 0,01 mm. 
forming longitudinal rows. Central area small, rounded. — W. Sm. B. D. II p. 65 Pl. LIV f. 341. 
V. H. Syn p. 70 Pl. IV f. 13. MM. lanceolata var. Grun. Verh. 1860 p. 576 Pl. VI1 f. 6. M. lanceo- 
lata var. hungarica Panv. II p. 41 Pl. VII f. 186 (1889). 

Brackish water: Baltic (from Tornea to Riigen)! Saxony! Caspian Sea (Grun.), England! 
Australia! Tasmania! Fossil: Hungary (Czekehaza! ete.). 

Var. lacustris GRuN. (1878). — Central area transverse, moderately large. Strive 15 to 16 
in 0,01 mm., slightly radiate. — Caspian Sea Alg. p. 14. V. H. Syn. Pl. IV f. 14. MM. antiqua 
Scuum. Preuss. D. p. 190 Pl. IX f. 58 c¢, e (1862). 

Fresh water: Spitsbergen! Gulf of Bothnia! Iceland! England! Belgium (V. H.). 

Var. lanceolata GrRun. (1878). — V. linear lanceolate, slightly rostrate. . 0,045 to 0,05; 
B. 0,008 mm. Loculi 6 in 0,01 mm. Striz 18 to 19 in 0,01 mm. radiate. — Cui. M. D. N:o 161. 
M. Smithiit Pant. III Pl. XX XVII f. 520. 

Brackish water: Gothland! 

Var. amphicephala Grun. (1878). — V. with capitate ends. — M. Smithii B W. Sm. M. Sm. 
var. amphic. Grun. in Cl. M. D. N:o 161. V. H. Syn. Pl. IV f. 27. A. S. Atl, CLXXXY, 13, 14. 
M. capitata Gruv. M. J. N.S. II p. 235 Pl. X f. 11, 12? 

Brackish: Baltic! England, Scotland Sm., Morocco (Atl.). 

Var. intermedia Grun. (1878). — V. lanceolate, slightly rostrate. L. 0,032 to 0,037; B. 0,0125 
mm. Central area very small. Loculi 8 in 0,01 mm. Strie 18 to 19 in 0,01 mm., somewhat 
radiate. — Caspian Sea Alg. p. 13. 

Brackish: Caspian Sea (Grun.), South Africa (Cl. M. D. N:o 197), Karand, Hungary, fossil! 


Var. abnormis Grun. (1878). — V. lanceolate, rostrate. L. 0,065; B. 0,o2 mm. Loculi 6 in 
Oo. mm. in a band at some distance from the margin. Central nodule slightly transversely 
dilated. Strize 17 in 0,01 mm. coarsely punctate; puncta 17 in 0,01 mm. — Casp. Sea Alg. p. 14. 


Jeon, nn? Petite 17: 

Brackish: Caspian Sea (Grun.). Marine: Hungary, Karand, fossil (Deby Coll.). 

Description from a specimen from Karand. 

Var. doljensis Pant. (1886). — V. elliptic-lanceolate. L. 0,03 to 0,04: B. 0,001 mm. Central 
nodule transversely dilated into a stauros. Loeul 6 to 8 in 0,01 mm. Strive 27,5 in 0,01 mm. 
parallel (radiate on the figure given by Pant.). — Pant. I p. 22 Pl. X f. 88. 

Brackish: Dolje, Hungary, fossil (Pant.). 


38. M. elliptica Ag. (1833). — V. elliptical. L. 0,022 to 0,045; B. 0,01 to 0,018 mm. 
Central area orbicular, small, but distinct. Loculi 7 to 8 in 0,01 mm. of equal size, forming a band, 
which ends at some distance from the ends. Strive 20 in 0,01 mm. radiate throughout, in the 
middle alternately longer and shorter, finely punctate. — Frustulia elliptica Ac. in Kitz. Syn. 
p- 10. M. Dansei var. elliptica V. H. Syn. Pl. IV f. 19. Danner. Baltic D. Pl. IV f. 19. MM. obtusa 
Pant. II p. 41 Pl. VII f. 134 (1889). 

Brackish water: Sweden (Baltic, extremely abundant)! Saxony! England! Belgium! Ecuador 
(Baios, Tesalia)! 

Var. australis Cit. — L. 0,032 to 0,036; B. 0,01 to 0,013 mm. Loeuli 9 in 0,01 mm. Striz 
14 to 15 in 0,01 mm. coarsely punctate; puncta about 16 in 0,01 mm. 

Slightly brackish water; Mitchell River, Australia! Rioja, rep. Argentina! 

Var. Dansei Tuw. (1856). — V. narrow, linear with cuneate ends. L. 0,035 to 0,04; B. 0,01 
to 0,012 mm. Striz 18 in 0,01 mm., finely punctate. — M. Dansei Tuw. Sm. B. D. II p. 64 
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Pl. LXII f. 388. V. H. Syn. p..70 Pl. IV f. 18. A. 8S. Atl. CLXXXV, 5 to 8. M. antiqua Scuum. 
Preuss. D. Pl. IX f. 58 a@ (1862). 

Brackish, or almost fresh water: Sweden (Gothland)! England! Belgium (V. H.), Saxony! 
Tasmania! Australia (Atl.). 

Var. punctata Cu. — Linear, with cuneate ends. LL. 0,04 to 0,065; B. 0,01 to 0,012 mm. 
Strie 15 in 0,01 mm.; puncta 16 in 0,01 mm. 

Almost fresh water: Australia (Mitchell River)! Gothland! 


39. M. lanceolata Tuwarres (1848 fide W. Sm.). — V. lanceolate, frequently acuminate. 
L. 0,04 to 0,05; B. 0,017 to 0,019 mm. Central area not distinct. Median line slightly undulating. 
Loculi 9 to 10 in 0,01 mm. rectangular, of equal size, forming bands ending near the extremities. 
Strie about 19 in 0,01 mm. parallel, convergent at the ends, punctate; puncta 25 in 0,01 mm. 
forming longitudinal rows. — W. Sm. B. D. II p. 64 Pl. LIV f. 340. Grun. Casp. Sea Alg. p. 14 
Peete tee Ve hese p vOrel TV £15 to 17 AS! Atl CLXXXVI, 21.22. 

Brackish and marine: Baltic (Riigen)! Caspian Sea (Grun.), England! Adriatic Sea! Labuan! 
Port Jackson! Pensacola! 


40. M. fallax Ci. N. Sp. — V. lanceolate, slightly rostrate. L. 0,045 to 0,047; B. 0,018 
mm. Median line slightly undulating. Axial area indistinct. Central area small. JLoculi 10 in 
0.01 mm. forming a marginal band ending near the extremities. Strie 16 in 0,01 mm., radiate 
throughout, the median shorter, composed of elongated puncta forming longitudinal rows, closer at 
the margins. — Pl. II f. 16. 

Marine: Seychelles (V. H. Coll.)! Java! 

This species resembles M. lanceolata, but its striee are radiate throughout and have a diffe- 
rent punctation. In outline it resembles Grunow’s Rhaphoneis dubia (Novara p. 99 Pl. 1 A f. 6) 
which seems to be a Wastogloia, but has coarser strie than M. fallax. 


41. M. laminaris Eup. (1843). — V. lanceolate, frequently slightly acuminate. LL. 0,03 to 
0,05; B. 0,01 to 0,015 mm. Median line very slightly undulating or straight. Central area not 
distinct. Loculi 4 to 5 in 0,01 mm. of equal size, forming bands ending near the extremities. 
Strie about 21 in 0,01 mm., almost parallel, very finely punctate. — Ceratoneis lamin. Kus. Am. 
Pl. III: 7 f. 24 (fide Grun.). Cu. Vega p. 494. Cr. M. D. Nio 153. 

Marine: Adriatic! Corsica! Labuan! Java! Pensacola (Grove Coll.)! 

Var. intermedia Cu. — L. 0,035; B. 0,015 mm. Loculi 8 in 0,01 mm. Striz 21 in 0,01 mm. 
PW ORT £10! 

Marine: Japan! 

M. laminaris resembles M. lanceolata, but has larger loculi and finer strive. The var. cnter- 
media takes an intermediate position. 


42. M. Portierana Grun. (1863). — V. lanceolate, slightly rostrate. L. 0,095; B. 0,027 
mm. lLoculi 7 in 0,01 mm. equal, forming a band reaching to the apices. Striz fine, more than 22 
in 0,01 mm. finely punctate. — Verh. 1863 p. 157 PIL. IV f. 3. 

Marine: Red Sea (Grun.). 

Unknown to me, seems to be allied to WM. lanceolata or laminaris. 


43. M. pulchella Cr. N. Sp. — V. rhomboid, acute. L. 0,1; B. 0,028 mm. Median line 
undulating. Axial area indistinct; central area small, irregular. Loculi quadrate, 8 in 0,01 mm. 
forming a marginal band reaching to the ends. Strie 14 in 0,01 mm. finely punctate, crossed by 
several faint longitudinal lines. — Pl. II f. 27, 28, 29. 

Marine: Java. 

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 20 
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44. M. elegans Lewts (1865). — V. lanceolate, subacute or subrostrate. L. 0,066; B. 0,026 
mm. Loculi 3 to 7 in 0,01 mm., delicate, frequently rudimentary, forming a band along the whole 
margin. Median line almost straight, or very slightly undulating. Central area very small, or 
indistinct. Striz about 15 in 0,01 mm. almost parallel throughout, punctate; puncta about 15 
in 0,01 mm. forming longitudinal rows. — Proced. Acad. Nat. Se. Philadelphia 1865 p. 13 Pl. I 
f. 9. — Grun. Foss. D. Ost. Ungarns p. 150 Pl. XXIX f. 20. A.'S. Atl. CLXXMXVE fii18) 20: 
Marine: Atlantic coast of U. St.! Java! Pensacola! Foss. Bory, Hungary! 


45. M. paradoxa Grun. (1878). — V. linear-lanceolate, rostrate. LL. 0,055; B. 0,014 mm. 
Loculi 4 in 0,01 mm. equal, forming a band at some distance from the margin, and ending at a 
considerable distance from the extremities. Striz 26 to 29 in 0,01 mm. — Cu. M. D. N:o 153. 
M. Seychellensis Grun. Casp. Sea Alg. p. 14. 

Marine: Corsica (Grun.), Seychelles (Grun.). 

This species is unknown to me, having failed in finding it in Cl. M. D. N:o 153. The 
above description is from a sketch sent by GruNow, who does not indicate whether the striew are 
longitudinal, straight, or oblique, for which reason its place in the system is uncertain. ; 


46. M. erythraa Grun. (1860). — V. lanceolate with acuminate or apiculate ends. L. 0,04; 
B. 0,01 to O,o13 mm. Loculi about 12 in 0,01 mm., forming a band interrupted in one or two 
places by one, to three, larger loculi. Median line undulating. Areas indistinct. Striz 21 in 0,01 
mm. almost parallel, punctate; puncta forming undulating longitudinal rows, about 14 in 0,01 mm. 
— Verh. 1860 p. 577 ‘Pl. VII'f.-4.° M. J!1877 pe 174 Pl. OXCIV?E. 12 to la” AUS: Ach Cina 
f. 25, 26. — M. bullata A. 8. Atl. CLXXXVI f. 36 (1898). 

Marine: Mediterranean, Adriatic and Black Seas! Red Sea (Grun.), Honduras (Grun.), Ba- 
hamas (Grove Coll.)! 

Var. biocellata Grun. (1877). — The larger loculi in the middle of the band. Strize 24 in 
Ofo1 mm, — Mo JL ust il esr 5: 

Marine: Honduras (Grun.). 

Var.? interrupta Hanrzcu (1862). — Larger loculi 4 to 6. — M. inter. Hantzscu Ost Ind. 
Arch De p20 Pl. Viet. 5) SAS. Atle C OX REV aD Eamon: 

Marine: East Indies (Hantzsch), Nicobar Islands (Grun ). 


47. M. constricta Ci. (1892). — V. elongated, with cuneate ends, constricted in the middle. 
L. O,o6; B. O,o11 at the constriction 0,0065 mm. Loculi 6 in 0,01 mm. of equal size and with 
straight interior margins. Median line undulating. Central area very small. Striz 21 in 0,01 
mm. transverse, punctate; puncta about 20 in 0,01 mm. forming undulating longitudinal rows. — 
Diatomiste I p. 159 Pl. XXIII f. 5. i 

Marine: Java! 

48. M. flexuosa Cr. N. Sp. — V. linear to elliptical with rostrate to acuminate ends. 
L. 0,03 to 0,045; B. 0,011 to 0,01 mm. Median line strongly sinuose. Loculi 7 to 8 in 0,01 mm. 
of equal size, quadrate, forming a band ending near the apices. Central area very small, orbicular. 
Strix 16 to 20 in 0,01 mm. parallel, of coarse elongated puncta, not forming straight lines. — 
Pei 2: 

Marine: Pithyusian Islands! Mediterranean! 

This small species is remarkable for the strong flexure of its median line, near the central 
nodule. 


49. M. cuspidata CL. (1893). — V. elliptical, apiculate. L. 0,026; B. 0,01 mm. Median line 
strongly flexuose. Axial and central areas indistinct. Loculi 6 in 0,01 mm. equal, quadrate, 
forming a marginal band, ending below the extremities of the valve. Striz 25 in 0,01 mm., pa- 
rallel, not distinctly punctate. — Diatomiste II p. 16 Pl. I f. 18. 

Marine: Bahamas (Grove Coll.)! 
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50. M. bisuleata Grun. (1877). — V. elliptic-lanceolate, rostrate. L. 0,017 to 0,03; B. 0,09 
to 0,011 mm. Loculi 5 to 6 in 0,01 mm., of equal size, quadrate, forming bands not reaching to 
the extremities. Median line undulating. Strie 10,5 in 0,01 mm. slightly radiate, finely punctate, 


crossed on both sides of the median line by a narrow, arcuate furrow. — M. J. 1877 p. 176 
Pl. CXCV f. 6. 

Marine: Honduras (Grun.). 

Var. corsicana Grun. (1878). — V. elliptic-lanceolate, apiculate. L. 0,025 to 0,032; B. 0,008 
to 0,011 mm. Loculi 5 in 0,01 mm. Median line slightly undulating. Strie 14 to 15 in 0,01 mm. 
crossed by one or two, narrow, longitudinal furrows. — M. corsic. Grun. Cl. M. D. N:o 153. WM. 


bisule. var. cors. Grun. V. H. Syn. Pl. IV f. 28. 
Marine: Mediterranean! 


51. M. rimosa Cx. (1893). — V. rhombic-lanceolate, with apiculate ends. L. 0,037; B. 0,013 
mm. Median line flexuose. Axial area narrow, distinct. Loculi rectangular, about 10 in 0,01 mm., 
forming a broad band, reaching to the apiculi. Striz 11 in 0,01 mm. slightly radiate, convergent 
at the ends and crossed by a longitudinal furrow, not distinctly punctate. — Diatomiste vol. II 
pelo Pliig, st, AS: Ath CLXXXVIII £..25. 

Marine: Bahamas (Grove Coll.)! 


52. M. Goésii Cx. (1878). — V. elliptical with rostrate to capitate ends. L. 0,036 to 0,06; 
B_ 0,013 to 0,o2 mm. Loculi 8 in 0,01 mm., forming a narrow marginal band reaching to the 
apices. Median line straight. Areas not distinct. Strie 16 to 18 in 0,01 mm. of elongated puncta 
forming parallel, longitudinal rows, about 12 in 0,01 mm. — Nav. Goésti Cu. West Ind. D. p. 6 
Pl. If. 7. Mastogl. Goésu Cu. Diatomiste I p. 160 Pl. XXIII f. 6. A.S. Atl. CLXXXVIII f. 23? 
Marine: Seychelles (Van Heurck Coll.)! Cebu, Philippines! West Indies! 


53. M. undulata Grun. (1860). — V. broadly lanceolate, rostrate. L. 0,03 to 0,045; B. 0,012 
to O,o18 mm. Loculi 9 to 12 in 0,01 mm. equal, forming bands, reaching to the apices. Median 
line strongly undulating. No distinct areas. Strie 17 to 18 in 0,01 mm., almost parallel, of 
elongated puncta, forming longitudinal rows, about 9 in 0,01 mm. — Verh. 1860 p. 576 Pl. VII 
f. 5. M. J. 1877 p. 176 Pl. CXCV f. 5. Purrac. D. Villfranche p. 44 Pl. III f. 24. 

Marine: Mediterranean Sea! Adriatic! Seychelles (Grun.), Australia and Oceania (Grun.), 
Honduras (Grun.). 


54. M. rhombica Cr. (1883). — V. rhomboid, with a shallow longitudinal depression on each 
side of the median line. L. 0,048; B. 0,02 mm. Loculi 6 in 0,01 mm. equal, quadrate, forming 
bands reaching to the ends. Median line undulating. Striz 11 in 0,01 mm. coarsely punctate; 
puncta 17 in 0,01 mm. forming undulating longitudinal rows. — Vega p. 494 Pl. XXXV f. 9. 

Marine: Labuan! 


55. M. affirmata Leup. Forrm. (1879). — V. rhomboid to lanceolate. L. 0,07 to 0,085; 
B. 0,035 to 0,04 mm. Median line undulating, unilaterally dilated at the central nodule. Loculi 
9 to 11 in 0,01 mm., equal, forming broad bands, reaching to the ends. Striz 10 in 0,01 mm., 
parallel or slighly radiate at the ends, crossed by parallel longitudinal striz, 8 to 9 in 0,01 mm. 
— Navic. affirm. Leup. Forrm. D. de Ceylan p. 24 Pl. Il f. 22. M. affirm. Cu. Diatomiste I 
p. 162 Pl. XXIII f. 15. MUM. squamosa Br. A. S. Atl. CLXXXVIII f. 19, 31 (1893). 

Marine: Ceylon, Colombo (Le Tourneur Coll.)! Philippines! Rodriguez (Atl.). 


56. M. bahamensis Cr. (1893). — V. rhombic-lanceolate. L. 0,045; B. 0,022 mm. Median 
line dilated near the central nodule. Loculi 12 in 0,01 mm., equal, rectangular, forming a band, 
which reaches the ends of the valve. Strie 138 in 0,01 mm., composed of coarse, elongated puncta, 
forming longitudinal, or irregularly decussating, rows, about 8 in 0,01 mm. — Diatomiste II p. 16 
Pini Wie Ars seAtl CLXXX VIM -f. 20, 21. 

Marine: Bahamas (Grove Coll.)! 
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Closely akin to M. affirmata in all characteristics, but much smaller. Perhaps a forma 
minuta of this species. 


57. QO. ovata Grun. (1860). — V. elliptical. L. 0,035 to 0,036; B. 0,018 to 0,o2 mm. Loeuli 
4 to 5 in 0,01 mm. equal, quadrate, forming a rim along the margin. No areas. Striz 17 in 0,01 
mm. transverse or slightly radiate at the ends, composed of elongated puncta, forming longitudinal 
rows, about 11 in 0,01 mm. — Mast. ovata Grun. Verh. 1860 p. 578 Pl. VIL f. 12. A. D. p. 17 
Pl. I f. 2. Orthon. ov. Grun. Novara p. 98. 

Marine: Sea of Kara (Grun.), Mediterranean, Adriatic and Black seas! Madagascar! Java! 
Samoa! Honduras (Grun.). 

Allied to O. ovata is probably MW. ovalis A. S. (Atl. CLXXXYV f. 30) from Japan, L. 0,03; 
B. 0,018 mm. Striz 12 and loculi 4 in 0,01 mm. It is distinguished from O. ovata principally 


by the short bands of 7 loculi, which end at a considerable distance from the extremities of 
the valve. 


58. M. lineata Cr. a. Grove (1891). — V. lanceolate, acute or apiculate. L. 0,093; B. 0,034 
mm. Loculi 2,5 in 0,01 mm. equal, delicate, with convex interior edges, along the whole margin 
of the valve. Median line slightly undulate. Central area very small, rounded. Strize 12 in 0,01 
mm. parallel, composed of elongated puncta, forming straight, parallel, longitudinal rows, 7 in 0,01 
mm. — Diatomiste I p. 59 Pl. IX f. 11. 

Marine: Macassar Straits (Grove Coll.)! Manilla (Deby Coll.)! Cebu! 


59. M. exarata Cu. N. Sp. — V. lanceolate, apiculate. L. 0,065 to 0,08; B. 0,027 to 0,028 
mm. Loeul 5 in 0,01 mm. delicate, with straight interior edges forming a narrow band along 
the margin. No areas. Median line straight. Striz 21 in 0,01 mm. parallel, of elongated puncta 
forming longitudinal, parallel, straight rows, 11 to 12 in 0,01 mm. — Pl. IT f. 85. A. 8. Atl. 
CLXXXVII f. 38. 

Marine: China (Van Heurck Coll.)! Japan (Brun Coll.)! 

Similar to M. lineata, but differs by its closer loculi and finer strie. 


60. M. arata CL. N. Sp. — V. rhomboid. L. 0,09 to 0,11; B. 0,033 mm. Loculi 3,5 in 0,01 
min. delicate, equal, with straight interior edges, forming a band along the whole margin. Central 
area moderately large, rounded. Median line undulating. Striz 17 in 0,01 mm. transverse, compo- 
sed of elongated puncta, forming straight, parallel longitudinal rows, 11 in 0,01 mm. — PI. I f. 9. 

Marine: Island of Rhea, near Singapore! 


61. M. acuta Grun. (1883). — V. lanceolate to rhomboid. L. 0,04; B. 0,015 mm. Loculi 
of unequal size, larger in the middle, forming a band at some distance from the margin and ending 
at a distance from the apices. No areas. Strize about 30 in 0,01 mm., crossed by more distant 
longitudinal furrows, about 17 in 0,01 mm. — Vega p. 494 Pl. XXXV f. 8. Icon. n. Pl. IT f. 13. 

Marine: Seychelles (Grun.), Labuan! 

M. lineolata A. 8S. (Atl. CLXXXVI f. 33) from Malabar resembles somewhat M. acuta, but 
the figure is too little detailed for identification. 


62. M. baltica Grun. (1880). — V. lanceolate, with broad, rostrate ends. L. 0,03 to 0,04; 
B. 0,013 to 0,016 mm. Loculi 6 in 0,01 mm. equal, quadrate, forming a band, ending at some di- 
stance from the extremities. Median line straight enclosed between two approximate longitudinal 
ribs. No areas. Striz 20 to 21 in 0,01 mm. finely punctate; puncta forming longitudinal rows. 
— V. H. Syn. Pl. IV f. 24. M. lanceolata var. elliptica and var. amphicephala Danny. Baltic D. 
pb 16 Pla £27 

Brackish water: Baltie (Gothland, Riigen)! South Africa! 
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This species has a close resemblance to M. Smithii, from which it is however distinguished 
by the longitudinal lines close to the median line. The following three species are nearly akin to 
M. baltica and all may perhaps more properly be considered as varieties of M. apiculata. 


63. M. Citrus Cx. (1883). — V. broadly elliptical, apiculate. L. 0,03 to 0,04; B. 0,016 to 
0.024 mm. Loculi about 9 in 0,01 mm., of equal size, quadrate, forming a band reaching to the 
apiculi. Striea 18 or 19 (middle) to 23 (ends) in 0,01 mm. slightly radiate. — M. baltica var.? 
Citrus Cu. Vega p. 495 Pl. XXXV f. 7. MM. suborbicularis Leup. Forrm. D. de Malaisie p. 19 
ie tiene @ls02) cle Carus AS. Atl. CLXXXVIL f. 16 to. 19... Icén. n. Pl. II.f: 6. 

Marine: Adriatic! Labuan! Sandwich Islands! Vera Cruz (Atl.), Jamaica (Grove Coll.)! 


64. M apiculata W. Sm. (1856). — V. elliptic-lanceolate, frequently rostrate. L. 0,05 to 
0,09; B. 0,023 mm. Loculi 7 to 8 in 0,01 mm. equal, quadrate, forming a band, ending near the 
extremities. Median line straight, enclosed between two approximate longitudinal ribs. No areas. 
Striez 15 to 19 in 0,01 mm., almost parallel, finely punctate; puncta 19 to 23 in 0,01 mm., forming 
fine, longitudinal rows. — B. D. II p. 65 Pl. LXII f. 387. A.S. Atl. CLXXXV f. 43, CLXXXVI 
f. 23. Icon. n. Pl. Il f. 24, 25. M. acutiuscula Grun. in Cl. Vega p. 495. M. angulata PErac. 
D. de Villefr. Pl. III f. 22 (1888). MM. balkanica Br A. S. Atl. CLXXXVII f. 40 (1893)? 

Marine: North Sea (England, Sweden)! Cherbourg (Grun.), Mediterranean Sea! Sebastopol! 
China! 


65. M. labuensis Cx. (1883). — V. linear, with cuneate ends. L. 0,064 to 0,075; B. 0,015 
to 0,016 mm. Median line straight, enclosed between two approximate longitudinal ribs. No 
areas. Loculi 7 to 8 in O,o1 mm. equal, quadrate, forming bands reaching nearly to the ex- 
tremities. Striz 15 to 17 in 0,01 mm. parallel, or slightly radiate towards the extremities, coarse- 
ly punctate, puncta 17 in 0,01 mm., forming straight, longitudinal rows. — M. acutiuse. var. lab. 
Cu. Vega p. 495 Pl. XXXV f.5. WM. lab. A. S. Atl. CLXXXYV f. 4? CLXXXVII f. 2. Icon. n. 
Bl ENE. 55. 

Marine: Labuan! Philippines! 


66. M. Peragalli Cu. (1892). — V. elliptic-lanceolate, rostrate. I. 0,052 to 0,058; B. 0,0025 
to 0,0027 mm. Median line undulating, enclosed between two, not very approximate longitudinal 
ribs. No axial area. Central area small. Loculi 8 in 0,01 mm., almost equal, rectangular, forming 
bands, reaching to the apices and with slightly undulating interior edges. Strive 18 in 0,01 mm. 
parallel, or slightly radiate towards the ends, punctate; puncta about 20 in 0,01 mm., forming 
straight, parallel, longitudinal rows. — MW. sp.? Perac. D. Villefranche p. 44 Pl. III f. 23. MM. Perag. 
Cu. Diatomiste I p. 160 Pl. XXIII f. 7. 

Marine: Mediterranean Sea (Perag.), Sumatra (Deby Coll.)! Japan! 


67. M. Pisciculus Cr. (1894). — V. lanceolate, subacuminate. L. 0,035; B. 0,015 mm. 
Median line sinuose. Axial area indistinct. Central area orbicular, small. Loculi 4 in 0,01 mm., 
quadrate, equal, forming a marginal band, ending below the extremities of the valve. Strizw 21 
in 0,01 mm. almost parallel, radiate at the ends, finely punctate, puncta forming longitudinal rows. 
The striz are crossed by a longitudinal line at some distance from the median line. The striz 
inside the longitudinal lines faint. — Diatomiste II p. 55 Pl. IL] f. 2. 

Marine: Pensacola (Grove Coll.)! 


68. M. pumila Grun. (1880). — V. elliptic-lanceolate. L. 0,025 to 0,028; B. 0,01 mm. 
Central nodule large, quadrate, prolonged into narrow horns, parallel to the margin. Loculi 6 to 
8 on each side, of unequal size, the median being largest. Strize 23 in 0,01 mm. parallel. — M. 
Braunii var. pumila Grun. V. H. Syn. p. 71 Pl. IV f. 23. A. 8S. Atl CLXXXYV f. 36, 37. 

Slightly brackish water: Baltic (Dannf.), Hawaii! 
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69. M. Braunii Gru. (1863). — V. elliptic-lanceolate. L. 0,04 to 0,095; B. 0,014 to 0,027 
mm. Central nodule large, quadrate, prolonged into narrow horns, as to form a lyriform figure. 
Loculi 4,5 to 6 in 0,o1 mm. quadrate, equal, or the median larger, forming a band ending near the 
extremities. Strize 18 to 22 in 0,01 mm. parallel, radiate towards the ends, finely punctate; puncta 
about 25 in 0,01 mm. Verh. 1863p. 156° Pl. LV £2. Danner, Balt. DD. Pl ii 47 Vo ee own 
p. 71° Pl IV f. 21, 220 A. S. Atl CLXXXV £.°39, 40; 45; (CL XXXVI 2 to, demas 
mannit Lewis Proced. Ac. Nat. Hist. Philad. p. 13 Pl. IL f. 15 (1865). 

Brackish water: Spitsbergen! Baltic! Caspian Sea! Saxony! North Sea! Mediterranean, 
Adriatic and Black Seas! Red Sea (Grun.), Japan! Pensacola! Cape May (Lewis). 


70. M. Debyi Cx. (1892). — V. narrow, rhombic-lanceolate. LL. 0,055; B. 0,014 mm. Median 
line strongly flexuose. Central area quadrate, expanded into narrow, linear lateral areas, parallel 
to the median line. Loculi 8 in 0,01 mm. quadrate, forming a narrow band reaching to the ends. 
Strie 15 in 0,01 mm. slightly radiate, finely punctate. — Diatomiste I p. 161 Pl. XXIII f. 11. 
Nav. perducta Pant. III Pl. XVIII f. 262 (1893). MM. rhomboidalis Panv. III Pl. XLI f. 563 (1893)? 

Marine: Karand, Hungary, fossil (Deby Coll.)! 


71. M. baltjikiana Grun. (188 ?). — V. elliptical to elliptic-lanceolate, subacute. L. 0,042; 
B. 0,02 mm. Median line undulating. Central area broad, transverse, merging into two narrow, 
lunate lateral areas. Loculi 6 to 8 in 0,01 mm., equal, rectangular, forming bands, ending at some 
distance from the apices. Strive 16 to 17 in 0,01 mm., slightly radiate, coarsely punctate; puncta 
about 16 in 0,01 mm. — M. Braun var. baltjikiana Groun. in V. H. Types N:o 545. M. balt. 
A. 8S. Atl. CLXXXVIII f. 2.) Icons n. Pl, Wl f..11. uM. Pethor Pann: TUIOPIY XOXOxGy Tio £9 
(1893). M. neogena Pant. III Pl. XLI f. 559 (1893). MM. Kinkerwt Pan. IIT Pl. XLI f. 562 (1898). 
Navicula Orphet Pant. II Pl. XLII f. 580 (1898). 

Marine: Baltjik, foss.! 

Var. bullata Cu. — Areas with some few scattered, large puncta. L. 0,09; B. 0,024 mm. 
Striz 17 in 0,01 mm. Puncta 16 in 0,01 mm. 


Marine: Russia, fossil (Deby Coll.)! 


72. M. Macdonaldii Grey. (1865). — V. lanceolate to rhomboid, subacute. L. 0,035 to 0,045; 
B. 0,013 to 0,o17 mm. Median line slightly undulating. Central nodule transversely dilated into 
a broad stauros. Loculi 3 in 0,01 mm., decreasing in size towards the extremities and with slightly 
rounded interior edges. Striz 22 in 0,01 mm. slightly radiate throughout, crossed by large, semi- 
lanceolate areas, punctate; puncta about 22 in 0,01 mm. forming somewhat undulating longitudinal 
rows. — T. Bot. Soc. Edinb. Vol. VIII p. 237 Pl. Ill f. 15. A. 8S. Atl CLXXXVIT f. 42, 43. 
fcons 2; PIP 2. 

Marine: Corsica! Adriatic! Philippines! Australia (Grev.). 


73. M. euxina Cr. (1892). — V. lanceolate. L. 0,07; B. 0,026 mm. Median line undulating, 
Axial area narrow. Central nodule transversely dilated into a short stauros. Axial area narrow; 
central area prolonged into the narrow, lunate lateral areas. Loculi 4 in 0,01 mm. equal, quadrate, 
forming a band reaching nearly to the ends. Striz 17 in 0,01 mm. coarsely punctate; puncta 
about 18 in 0,01 mm. forming undulating longitudinal rows. Axial strie short. — Diatomiste I 
p: 160 Pi xxi £229: 

Marine: Baltjik, fossil! 


74. M. entoleia Cri. (1892). — V. lanceolate. L. 0,07; B. 0,025 mm. Loculi 4 in 0,01 mm. 
of equal size, rectangular, forming bands ending at some distance from the extremities. Median 
line undulating. Axial area lanceolate, moderately broad. Strize 17 in 0,01 mm. punctate; puncta, 
about 14 in 0.01 mm., forming longitudinal undulating rows. — Diatomiste I p. 160 Pl. XXII 
f. 8. A. S. Atl CLXXXVIW FT. 15 to 17: 

Marine: Baltjik, foss.! 
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A similar, not described, and insufficiently figured, form seems to be M. obtusa var. fluvia- 
tiis Brun in A. S. Atl. CLXXXVIII f. 18. 


75. M. antiqua Cr. (1893). — V. rhomboid. L. 0,08; B. 0,03 mm, Median line slightly 
undulating. Axial area a narrow, lanceolate space. Loculi 6 in 0,01 mm., equal, quadrate, forming 
a band inside the margin and ending at some distance from the extremities. Striw 18 in 0,01 
mm. parallel, very slightly radiate at the ends, punctate; puncta 18 in 0,01 mm., forming undu- 
lating longitudinal rows. — Diatomiste II p. 16 Pl. I f. 19. 

Marine: Karand, Hungary, fossil (Deby Coll.)! 


76. M. cruciata Leup. Forrm. (1879). — V. rhomboid. LL. 0,085 to 0,122; B. 0,053 to 0,057 
mm. Central nodule transversely dilated into a stauros, not reaching to the margins. Median 
line slightly undulating. Loculi? Lateral areas large, semilanceolate, crossed by faint strie. 
Striz marginal and axial. Marginal strive 8 to 9 in 0,01 mm. punctate; puncta 12 in 0,01 mm. 
Axial striz short. —- Nav. cruc. Leup. Fortm. D. Ceylan p. 25 Pl. II f. 19. Mast. crue. Cu. Dia- 
tomiste I p. 65 Pl. X f. 4 (1891). A. S. Atl. CLXXXVII f. 50. : 

Marine: Ceylon (Le Tourneur Coll.)! Manilla (Deby Coll.)! Philippines! 


77. M. Crayeni Lreup. Forrm. (1879). — V. rhombic-lanceolate. LL. 0,111; B. 0,056 to 0,06 
mm. Median line almost straight. Central area irregularly rounded, moderately large. Loculi? 
Lateral areas large, with numerous and irregular longitudinal rows (about 7 in 0,01 mm.) of 
elongated puncta. Striz marginal and axial. Marginal strie# 12 in 0,01 mm. punctate; puncta 
about 14 in 001 mm. — WNavicula Crav. Lxeup. Forrm. D. Ceylan p. 25 Pl. Il f. 20. Mastogl. 
Crav. Cu. Diatomiste I p. 66 Pl. X f. 5. 


Marine: Colombo, Ceylon (Le Tourneur Coll.)! 


78. M. Leudugeri Cu. a. Grove (1891). — V. rhombic-lanceolate. L. 0,12; B. 0,06 mm. 
Median line undulating. Central area small, subquadrate. Axial area very narrow. Loeuli 3 in 
0,01 mm., quadrate, equal, forming a band, reaching to the extremities. Lateral areas broad, semi- 
lanceolate, with numerous longitudinal rows (about 7 in 0,01 mm.) of short strie. Striz marginal 
and axial, 14 in 0,01 mm. punctate; puncta 15 in 0,01 mm. forming undulating, longitudinal rows. 
— Diatomiste I p. 65 Pl. Xf. 3. A. S. Atl. (O109.0:0-A a Rig By 

Marine: Macassar Straits! Singapore! Java! 


79. M. lemniscata Leup. Fort. (1879). —- V. rhombic-lanceolate. LL. 0,05 to O,ose; B. 0,025 
to 0,043 mm. Median line slightly undulating. Loculi 5 to 6 in 0,01 mm. quadrate, forming a 
band reaching to the ends. Central area small, quadrate. Lateral areas large, semilanceolate, 
with a few (3 to 4) longitudinal rows of short strie. Striz 15 to 16 in 0,01 mm. punctate; puncta 
15 to 20 in 0,01 mm. — D. de Ceylon p. 35 Pl. III f. 29. A. S. Atl. CLXXXVI f. 14. Icon. n. 
Pl. II f. 26. M. decora Luup. Fort». 1. c. f. 32. 

Marine: Madagascar (Van Heurck and Kinker Coll.)! Ceylon! Sumbava (Kinker Coll.)! 
Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)! Carpentaria Bay! Japan! Colon (Deby_Coll.)! 


80. M. javaniea Cx. (1893). — V. rhomboid-lanceolate. L. 0,11; B, 0,032 mm. Median line 
slightly undulating. No axial or central areas. Loculi 3 in 0,01.mm. equal, rectangular, forming 
a narrow band, reaching to the ends. Strie 16 in 0,01 mm. parallel, slightly radiate at the ends, 
composed of elongated puncta, forming longitudinal, parallel, straight rows, 12 in 0,01 mum. Sur- 
face of the valve with a shallow, narrow, longitudinal depression, close to the median line. The 
longitudinal rows of puncta are more distant on the depression. — A. 8. Atl. CLXXXVIIT f. 38. 
Keone. n.. Pl. 1. £, 22,, 23. 

Marine: Java! Sumatra (Grove Coll.)! 
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81. M. obesa Cr. (1893). — V. broadly lanceolate, acuminate. L. 0,04; B. 0,024 mm. Me- 
dian line slightly undulate. Axial area. very narrow. Central area quadrate, extending into 
narrow, lunate lateral areas. Loculi 6 in 0,01 mm. equal, quadrate forming a band, ending near 
the extremities. Strive 12 in 0,01 mm. composed of coarse and distant puncta. Between the striz 
and the lateral areas are a few rows of elongated puncta. — Diatomiste II p. 15 Pl. I f. 16. 

Marine: Java! 


82. M. Temperei Cr. (1890). — V. elliptic-lanceolate. L. 0,11; B. 0,04 mm. Median line 
undulate. Axial and central areas indistinct. Loculi? Lateral areas lunate with about 5 undu- 
lating longitudinal rows of elongated puncta. Strize 10 in 0,01 mm. punctate; puncta 10 in 0,01 mm. 
forming undulate longitudinal rows. — Diatomiste I p. 28 Pl. III f. 3. 

Marine: Japan, fossil! 

Nearly akin to M. Jelineckii, probably a variety of it. 

83. M. Jelineckii Grun. (1863). — V. rhombical. I. 0,06 to 0,11; B. 0,025 to 0,045 mm. 
Median line almost straight. Axial area small, transverse. Loculi 3 to 4 in 0,01 mm. delicate, 
with rounded interior edges, forming a narrow band, reaching to the apices. Lateral areas large, 
with faint prolongations of the striv. Strive 13 to 14 in 0,01 mm punctate; puncta 10 to 18 in 


0,o1 mm. forming irregular, oblique rows. — Navic. Jel. Grun. Verh. 1863 p. 151 Pl. V f. 12. 
Mastogl. Jel. Grun. Novara p. 99 Pl. I f. 11)  T: M. Soc. 1877 p_ 174 Pl CXUY -f. 1 a S Add 
CLXXXVIT f. 49. Nav. quarnerensis var. dilatata Prtir D. Campbell p. 21 Pl. V f. 242 Nav. 


subrhomboidea Castr. Voyage challenger D. p. 30 Pl. XX f. 4? Mastogl. Jel. var. italica B. ALS. 
Atl. CLXXXVII f. 48. 

Marine: Mediterranean Sea! Seychelles (Van Heurck Coll.)! Madagascar (Van Heurck Coll.)! 
Java! Sumbava (Kinker Coll.)! Manilla (Deby Coll.)! China! West Indies! Brazil! 

Var. fossilis Cu. — L. 0,07; B. 0,03 mm. Strize 12 in 0,01 mm. the median alternately 
longer and shorter. Puncta 14 in 0,01 mm. 

Marine: Russia, fossil (Deby Coll.)! 

Var. marina (JAN. a. Rapu.?) Cu. — V. rhomboid. IL. 0,04 to 0,07; B. 0.017 to 0,025 mm. 
Loculi 4 to 5 in 0,01 mm. Lateral areas narrow, frequently with a row of short striz at their 
exterior edges. Strive 17 to 18 in 0,01 mm. finely punctate; puncta 25 in 0,01 mm. Nav. mar. 
Jan. Rape. Dy Honduras’ p. 10 PII ft 16?) icon. m. gel ies: 

Marine: Honduras (Jan. Rabh.), Manilla (Deby Coll.)! Java! Philippines (Grove Coll.): 


84. M. submarginata Ci. and Grun. (1881). — V. lanceolate subacute. L. 0,04 to 0,055; 
B. 0,017 to O,o18 mm. Median line straight. Central area quadrate, merging into the lunate, 
structureless, or faintly striate, large lateral areas. Loculi rudimentary 5 to 8 in 0,o1 mm. Striz 
19 in 0,01 mm. punctate; puncta 23 in 0,01 mm. — N. R. D. p. 4 Pl. I f. 2. 

Marine: Galapagos Islands! Campeachy Bay (Grun.). 


85. M. Kellerii Panr. (1889). — V. elliptic-lanceolate. L. 0,09 to 0,12; B. 0,033 to 0,036 
mm. Median line undulate. Central and axial areas small or indistinct. Loculi 4 in 0,01 mm., 
equal, quadrate, forming a band extending along the whole margin. Depressed lateral areas lunate 
with crowded longitudinal rows (6 in 0,01 mm.) of short striz. Striz 14 to 15 in 0,01 mm. punc- 
tate; puncta about 10 in 0,01 mm. — Navicula Kellerii Pant. Il p. 49 Pl. XXIII f. 351. 

Marine: Hungary, fossil, Bory! 


86. M. japonica Cr. (1892). — V. elliptic-lanceolate. LL. 0,045 to 0,065; B. 0,02 to 0,027 
mm. Median line strongly undulate. Axial area narrow, distinct. Loculi 6 in 0,01 mm. equal, 
quadrate, forming a band, ending in the apices. Striz 16 in 0,01 mm., of elongated puncta, 
forming longitudinal parallel rows, 12 in 0,01 mm.; the two rows next to the median line more 
distant. Diatomiste I p. 162 Pl. XXIII f. 16. 

Marine: Japan (Tempére)! 
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87. M. seriata Ci. a. Grove (1891). — V. broadly lanceolate, acuminate. L. 0,06; B. 0,036 
mm. Median line undulate. Central area small, rounded. Loculi 4 in 0,01 mm. equal, quadrate, 
forming a band reaching to the ends. Surface of the valve with 5 to 6 shallow, longitudinal 
_furrows on each side of the median line. Striz 16 in 0,01 mm., radiate throughout, in the middle 
alternately longer and shorter, finely punctate. — Diatomiste I p. 66 Pl. X f. 6. 

Marine: Macassar Straits (Grove Coll.)! 

All these species from M. Leudugert are intimately connected. M. seriata combines them 
with JM. quinquecostata var. rhombica 


88. M. quinquecostata Grun. (1860). — V. elliptical to subrhomboid. L. 0,057 to 0,104; 
B. 0,022 to 0,03 mm. Median line more or less undulate. Central area small. lLoculi 4 to 5 in 
0,01 mm. almost equal, forming a band reaching nearly to the ends. Striz 16 in 0,01 mm., 
slightly radiate, finely punctate; puncta forming close, undulate, longitudinal rows. Strize crossed 
on each side of the median line by 2 or 3 longitudinal, narrow depressions. — Verh. 1860 p. 578 
Pl. VII f. 8. Hanrzscn D. Ostind. Arch. p. 20 f. 6. Prrag. D. Villefranche Pl. III f. 21. Navie. 
olivacea Leup. Fortm. D. Ceylan p. 32 Pl. II f. 23 (1879). Mast. obscura Levp. Fort. |. ¢. p. 36 
Pl. IIl f. 33 (1879). Navic. Egeria Pant. III Pl. XLII f. 578 (1893)? Mast. Grunowi A.S. Atl. 
CLXXXVI f. 1 to 7. 

Marine: Mediterranean and Adriatic Seas! Cape of Good Hope! Kerguelen’s Land (Castr.), 
Sumbava! Java! Samoa! 

Var. kerguelensis Castr. (1886). — Elliptical. L. 0,03 to 0,045; B. 0,018 mm. Loeuli 5 in 
0,01 mm. Striz 27 in 0,01 mm. — M. kerg. Castr. Voyage Challenger D. p. 22 Pl. XV f. 11. 

Marine: Labuan! Upolu (Grun.), Kerguelen’s Land (Castr.). 

Var. concinna A. S. (1893). — V. almost rhomboid. L. 0,05; B. 0,022 mm. Loculi some- 
what unequal, forming an undulate band along the margin. Strie 22 to 23 in 0,01 mm. — WM. 
cone. AUS. Atl. CUXXXVI f. 9. 

Marine: Corsica! Pithyusian Islands! Samoa! 

Var. elongata Levp. Fortm. (1879). — V. narrow, rhombic-lanceolate. L. 0,105 to 0,111; 
B. 0,03 mm. Striz 15 in 0,01 mm. Puncta about 19 in 0,01 mm. forming longitudinal rows. — 
M. elong. Levp. Fortm: D. Ceylan p. 35 Pl. II f. 31. A. S. Atl CLXXXVI f. 12. 

Marine: Madagascar (Van Heurck Coll.)! Ceylon (Leud. Fortm.). 

Var. rhombica Cu. — V. rhomboid. L. 0,072; B. 0.036 mm. Median line slightly undulate. 
Central nodule very small. Loculi 3,5 to 4 in 0,01 mm. Striz 15 in 0,01 mm., slightly radiate, 
stronger at the margin, fainter inwards, crossed by about 4 longitudinal shallow depressions, 
punctate; puncta about 20 in 0,01 mm. 

Marine: Ceylon! Madagascar! 

M. quinquecostata is a very variable species, closely connected with all the above forms from 
M. cruciata. More or less connected with M. quinquecostata are M. quinquecostata var. neapolitana 
Brun (A. S. Atl. CLXXXVI f. 10), M. sinuata A. S. (L. ec. f. 11), WM. mauritiana Brun (A. S. 
Atl. 1. c. f. 28), MZ. sansibarica A. 8. (1. e. CLXXXVIT f. 44), all forms, of which I have had 
no opportunity of examining original specimens. 


Additional. 


M. Brunii A. S. (1893) — appears to be allied with WM. fallax — Atl. CLXXXVIII f. 27. 
M. chersonensis A. S. (1893) — seems to be related to M. elegans, but the figure is in- 
sufficient for identification. — Atl. CLXXXVI f. 31, 32. 


M. divergens A. 8S. (1893) — a characteristic form, which however I cannot class in the 
system as the figure is not sufficient. — Atl. CLXXXYVII f. 52. 
K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 21 
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M.? dubia Cu. N. Sp. — V. broadly lanceolate, with cuneate ends. B. 0,07; B. 0,03 mm. 
Median line straight. No axial area. Central area small, orbicular. Along the median line is a 
row of elongated puncta. Strive 16 in 0,01 mm. composed of distant, elongated puncta, forming 
undulating, longitudinal rows, about 12 in 0O,or mm. Loculi not seen. — Pl. IT f. 38. 

Marine: Barbados, foss.! 5 

This form, of which I have found one specimen only, is perhaps a Navicula, but if so I 
know of no allied form, nor am I acquainted with any kindred species of Mastogloia. 

M. egregia A. S. (1893) — a form of the group of M. lemniscata. — Atl. CLXXXVI f. 16, 

M. electa A. S. (1893). — V. lanceolate, subapiculate. L. 0,056; B. 0,022 mm. Axial area 
narrow, but distinct. Transverse strize 12 in 0,01 mm., shghtly radiate throughout, composed of 
puncta, arranged in obliquely decussating rows. Locul 3 in 0,01 mm. of equal size, quadrate, 


forming a band extending to the extremities. — Atl. CLXXXVII f. 3. Seems to be akin to 
M. rostellata and M. asperula. 


Marine: Sandwich islands (Atl.). 

M. Foliolum Brun (1893). — The figure is insufficient for description. — A. S. Atl. 
CLXXXVII f. 45. 

M. funafutensis A. S. (1893). — V. lanceolate, apiculate. L. 0,046; B. 0,018 mm. Median 
line straight. No areas and no furrows. Strive 9 in 0,01 mm. almost parallel, of coarse equi- 
distant puncta, 9 in 0,01 mm. Loculi 7 in 0,01 mm. rectangular, forming a marginal band, ex- 
tending to the extremities. — Atl. CLXXXVII f. 13. Characteristic species. 

Marine: Funafuti (Atl). 

M. Griindleri A. S. (1893). — V. rhomboid-lanceolate. L. 0,045; B. 0,018 mm. Central 
nodule unusually elongated. No areas. Strive 13 in 0,01 mm. transverse, composed of distinct 
puncta. Loculi 5 in 0,01 mm., quadrate, in a marginal row reaching to the ends of the valve. — 
Atl. CLXXXVIII f. 26. Seems to be akin to WM. affinis. 

Marine: Campeachy Bay! 

M. intersecta A. S. (1893) resembles M. erythrea, but the fig. which shews longitudinal 
lines, is too little detailed for description and identification. — Atl. CLXXXVI f. 38. 

M. (Orthonets) latericia A. S. (1893). — V. broadly elliptical, with subrostrate ends. L. 0,07; 
B. 0,o4 mm. Median line straight. No areas. Transverse rows of alveoli 7 in 0,01 mm. slightly 
radiate. Alveoli rectangular, arranged in obliquely decussating, curved rows. Loculi 4 in 0,01 
mm. rounded quadrate, of equal size, forming a marginal band, extending to the extremities. — 
Atl. CLXXXVIII f. 40. A remarkable species, in some respects allied with M. asperula. 

Marine: Kings Mill Island (Atl). 

M. peracuta Jantscu (1893). An apiculate form, apparently akin to M. Rhombus, but the 
figure is too little detailed for identification — Atl. CLXXXVII f. 37. 

M. radians A. 8. (1893). — Probably no Mastogloia, but a small form of Diploneis nitescens, 
at any rate too insufficiently figured to be admitted in to the system. — Atl. CLXXXVIII f. 28. 

M. remota A. 8. (1893). — The figure is not sufficient for description. — Atl. CLXX XVIII f. 29. 

M. tumescens A. 8. (1893). — This form is too imperfectly figured to be admitted into 
the system. — Atl. CLXXXVII f. 20. 


Stigmaphora Waxuicu (1860). This genus, of which I have not seen any species, was founded by 
Watiicn (T. M. 8S. VIII p. 43). It seems to be akin to Mastogloia and comprises two pelagic species: 
1. S. rostrata Watutcu (1860). — V. lanceolate, slightly gibbous in the middle, abruptly 
constricted between the middle and the ends. L. 0,09 to 0,095; B. 0,014 to 0,015 mm. Along the 


median line is a row of equidistant puncta. Loculi 2 on each side, small, cuneate. — T. M. S. 
VIII p. 48 Pl. Il f. 5, 6. — Pelagic: Indian Ocean (W.), Honduras (Grun.). 
2. S. lanceolata Watitcn (1860). — VY. lanceolate, acute. Median line without puncta, 
otherwise as S. rostrata. — lL. ec. f. 7, 8. — Pelagic: Indian Ocean. 
oe. 
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Achnanthee. 


Frustule with dissimilar valves, the upper without, the lower with, central nodule and me- 
dian line, usually bent along the longitudinal (Cocconeis) or along the transverse axis (Achnanthes). 

As early as 1783 O. F. Miner observed an Achnanthes, named by him Conferva armillaris 
(= A. longipes). Another species was in 1819 named by Lynasye Echinella stipitata (A. brevipes). 
The generic name Achnanthes was given in 1822 by Bory Sv. Vincenr. In his Conspectus criticus 
diat, 1832, J. Acarou defined the genus as »frustilla (1. articuli) convexa, pauca, in frondem vexilli- 
formem (vexillum) stipitatum coadunata» (coordinata?) Kiirzmne, who correctly observed that the 
lower valves only of Achnanthes and Cocconeis have a central nodule, formed in 1844 a section 
»Monostomaticer (Bac. p. 70) comprising the Cocconeidee, with the genera Cocconeis and Dory- 
phora, and the Achnanthee, including the genera Achnanthes, Achnanthidium and Cymbosira, di- 
stinguished by the genuflexed frustules, Achnanthes comprising stipitate, Achnanthidium free living 
forms, and Cymbosira those, in which the frustules are connected as in Diatoma. Herpera (Consp. 
Crit. Diat. 1863) rejected these distinctions, as founded exclusively on the manner in which the 
frustules occur in the living state, but retained the names Achnanthes and Achnanthidium, the 
former for those forms which have a double structure, of coste, alternating with double rows of 
puncta; the latter for those which have no cost. This view has not been adopted. Grunow 
(Verh. 1860 p. 511) included in the family Achnanthee, besides Achnanthes and Achnanthidium, 
both in the sense of Ktvztne, also Cocconeis, and Rhoicosphenia, a genus formed for receiving 
Gomphonema curvatum of older authors; but in the year 1862 (Verh. p. 116) he separated as a 
distinct family Cocconeidee, comprising Cocconeis, Campyloncis and Rhaphoneis. He published in 
1880 (Arct. Diat. p. 17) a very valuable synopsis of Achnanthes, retained A. longipes in the 
same genus as A. subsessilis, but reserved the name Achnanthidium for A. flexellum, or Cocconeis 
Thwaitesu W. Sm. 

The genus Cocconeis was formed in 1838 by Enrunpure. The species of this genus usually 
have a broad, elliptical outline, and live attached to algwe by their lower valves, which is probably 
the cause that the frustules are genuflexed along the longitudinal axis, thus differing from Ach- 
nanthes, in which genus the frustules are genuflexed along the transverse axis. In course of time 
a number of diatoms with elliptical outline were described by authors as Cocconeis, although their 
valves were similar, and in 1867, Grunow (Novara p. 8) tried to bring order into this chaos. He 
there defined the family Cocconeidez as follows: 

»Naviculoid diatoms, attached by their flatter side to alge, with or without gelatinous 
envelopes; with dissimilar and bent, or similar and straight valves. Interior costate stratum of 
the lower or of both valves absent, present in a rudimentary state, or strongly developed by 
the vertical elevation of the ribs into marginal loculi. 

He included in this family Campyloneis, Cocconeis, Orthoneis and Mastogloia In the genus 
Anorthoneis, formed for receiving Cocconeis excentrica, he sees a connecting link between Cocconerdew 
and Cymbellee. In the year 1880 (Arct. Diat. p. 16) he separated Mastoglota and Orthonets, in- 
cluding them in a new family, Mastogloiacee. 

The true Cocconeidee and Achnanthezw resemble each other in the dissimilarity of their 
valves, the lower being naviculoid, the upper without central nodule and median line, but with 
an axial pseudo-raphe or area. The only respect in which they differ is in the manner in which 
the frustules are genuflexed, but the latter characteristic is not of generic importance. One may 
easily feel inclined to unite in one group or family all diatoms with dissimilar valves, and form 
new genera of species which are related. Although this course appears to me to be the only 
one, by which one may hope to bring order into the chaos of forms, I consider that such a 
family would be far from a natural one, and would comprise widely different types. The dissimi- 
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larity of the valves appears to me, just as the asymmetry, rather as a facies common to different 
types, than a characteristic of allied forms. There are among the true naviculoid diatoms several 
more or less areuate forms with slightly or strongly dissimilar valves, although both have a 
central nodule and a median line. For such forms, belonging to the sections Lineolatee and Micro- 
stigmatic of Navicula Grunow formed the genus Rhoiconeis, and PrraGaLLo has recently proved 
that the valves of Gyrosigma compactum are very dissimilar. “In Rhotcosphenia, which belongs 
to the true Achnanthew, we meet with a form, which in many characteristics, especially of the 
cell-contents, appears to be nearly akin to Gomphonema. Many of the species of Cocconeis have a 
loculiferous rim and are so nearly akin to the elliptical forms of Mastoglove, that it seems justifiable 
to believe them to be Mastoglove, degenerated by their parasitical habits. It thus appears that the 
flexure of the frustule is connected with a dissimilar development of the valves, and the differences 
become more striking, when the frustules are stipitate or attached to algze or other objects. The 
lower valve maintains its naviculoid characteristics, but the upper undergoes more or less com- 
plete changes. From this it seems probable that the forms of Cocconeis and Achnanthes are Navicule 
degenerated by their manner of living. The original Navicule probably belonged to very different 
types and have undergone analogous changes. I think it evident that Cocconeis and Achnanthes 
comprise forms which frequently have very little real affinity. The classification offers many 
difficulties, but I believe that to this end the structure of the lower valve is of more importance 
than that of the upper valve. A characteristic, which appears to me to be also of importance, is 
the presence or absence of a marginal rim, which occurs in C. Placentula, C. Scutellwm and others, 
and is probably of the same nature as the loculiferous plates in Mastogloia. Some forms are probably 
akin to the section Mesoleia@ of Navicula, as C. minor to Navicula Rotaeana. Others, such as 
C. reticulata seem to be connected with the section Punctate. The curious A. danica is remarkable 
for the highly inclined striz of the lower valve and resembles in this respect the section Hetero- 
stiche of Navicula. If we consider also that Rhotcosphenia is a Gomphonema-like Achnanthes, we 
feel that the family Achnanthee represents rather a facies belonging to widely different types 
than a family of alhed species. The interior of the cells and the formation of the auxospores 
point to the same conclusion. There is a great resemblance in this respect between Cocconeis 
Pediculus and Achnanthes lanceolata, both having a single chromatophore-plate along the upper 
valve, but in Achnanthes brevipes the chromatophore-plates are two, placed along the walls of the 
connecting zone, as in Navicula. 

It is possible that by a long continued degeneration, the lower valve of the frustule may 
also lose its central nodule and median line, in which case the form would become a Rhaphoneis. 
Some points of resemblance between Achnanthes and Rhabdonema (and its allied genera) seem to 
exist. In Geplyria we meet with the arcuate and stipitate frustule of Achnanthes. The structure 
of the upper valve of A. groenlandica and <A. longipes is the same as in Rhabdonema. The 
zone of both forms is striate, and rudiments of septa exist in A. groenlandica and A. baccata, 
also in Rhoicosphenia curvata. There is certainly a great difference between ERhabdonema (and 
allied genera) and Achnanthes in the cell-contents, but it may be observed that the chromato- 
phore-plate of Cocconeis by its marginal incisions seems to have a tendency to become split up in 
several patches. 

In a truly natural system the genera, belonging to the Achnanthez, would be distributed 
in widely distant places, but I think it advisable, to avoid a too intricate synonymy, to keep 
them provisionally together in a family, and to retain for the forms the old generic names of 
Coceoneis and Achnanthes, under which they are usually known. For the new subgenera, which I 
propose, I give the following key: 


1 J Valves asymmetrical . 2. 
‘ \ — — symmetrical A AS ee EPR ec. OMS Os 
9 J Asymmetrical to the longitudinal axis... ............ . . Anorthoneis Grun. 
7 \ — — transverse. «1. 6.6 5 eis sane we) tea .tRhotcosphenia Grunt. 
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Frustules with an interior skeleton... ............ . . Campyloneis Grun. 
3. -— LATS AINE OT Guasch, Ehackdey ty tat ee we tt oo} siband 
| ~- without skeleton or rim... . ; nS ers een bake 5 BD) 

“A | Upper valve costate, coste alternating “Ath doublons rows of f unete a « 4 « Llewroners Cx. 

— — punctate-striate ... . Teen ete eee COCCONEDS. Ox, 

5 | Lower valve with cost alternating with able rows “of atime .. . . Achnanthes Bory 
A eee ECCOSTALCHEEN TERRE TIES i. NS Nee ee 2 eG) 
6 (OO DetmaranvekeCOStatcemeramrarstc: fra he i coe fl te eat alte, arte wu ine ate ntal be 
— —' not costate. ... Bye Tea aks REE AE UAL Ghd TRE BE 

7. j Axial area of the upper valve broad or laniceolate 29 BOE, AO Ae aerenoness: Cr: 
\ = — — ea an ATrOW OLA A zee. 4. aes a) yw eeeerned teed vane lO: 

g | Valve broad lyaelipucalrmene mr mRr cs cele. | 5. ey 4 4 se wae eeeeCcocconers: On, 
mine teenerrowtimeantonianceolate. se. woe ic eb See ae of 8 ab af ke! O) 

9 (PSthuctinetinelyapanctatelstniaiitsr: ikl l-le alll. cals «2 2 w+ .).. © Macronets Cx: 

ae || coarsely punctate striae.) . 2... +. .3. 42.45%... . . Achnanthdium Cu. 

10 Welyemcllipcicalar mewn S jot ana oes ebe Se. nS Gath Baa, DisconeisnCn. 

; — lanceolate or shonthoide, ee iacdaones ory es trotertl-| « ‘Ea laearnan - eed chmendisOn, 


Rhoicosphenia Grun. (1860). 


Valves dissimilar, strongly asymmetrical to the transverse axis, clavate. Upper valve 
without central nodule and median line, but with an axial area. Lower valve with central nodule 
and longitudinal line. Structure of both valves: transverse, finely punctate strie. Frustule usually 
stipitate, cuneate, with short diaphragms at the ends. Connecting zone not complex. 

Cell-contents a single chromatophore-plate along one of the interior walls of the zone and 
both valves, with the opening along the other wall of the zone, with slight sinuses at the base 
and the ends, and also towards the ventral nodule; but there is no deep fissure below the median 
line. Division of the plate as in Gomphonema (Prirzer, Bau u. Entw. p. 91). In conjugating 
the cells behave as Gomphonema, but when the auxopores attain to the length of the mother-cells 
they become enclosed in a silicious, transversely costate, membrane, inside which the primordial 
cells originate (Thwaites). 

The species which for long was the only one in this genus was in 1833 named by Kirzmne 
Gomphonema minutissimum, or G. curvatum, and was first (1860) by Grunow removed as Rhoico- 
sphenia curvatum to the family Achnanthee. Notwithstanding the dissimilarity of the valves 
Rhoicosphenia bears a close resemblance to Gomphonema both in exterior and interior respects. 
There is also some affinity to the Tabellariee, especially in the diaphragms at the ends of the 
frustule. 


1. R. curvata Kirz (1833). — V. clavate, with rounded, obtuse upper end, and more 
narrow, attenuated, obtuse base. LL. 0,015 to 0,025; B. 0,003 to O,o45 mm. Upper V. with narrow, 
centrally placed axial area, and parallel striw, about 16 in 0,01 mm. Lower V. with narrow 
or indistinct axial, and small elongated, central area. Median line with somewhat distant 
central pores, and about 15 strie in 0,01 mm., radiate throughout and stronger in the middle. — 
Gomphonema minutissimum Kiirz. Dec. N:o 76 (1833) according to Lagst. G. ewrvatum Kivrz. 
Linnea X p. 567 Pl. XVI f. 51 (1833), according to Lagst. W. Sm. B. D. p. 81 Pl. XXIX 
f. 245, 246. Rhoicosphenia curvata V. H. Syn. p. 127 Pl. XXVI f. 1 to 3. Gomph. marinum 
W. Sm. B. D. I p. 81 Pl. XXIX f. 246. 

Fresh and brackish water: Arctic America! Greenland! Spitsbergen! Finmark! Cape Desch- 
neff! Behring Island! Europe generally, Baltic and Caspian seas! Atlantic coasts of Europe and 
America! Cape Good Hope (Grun.), New Zealand (Grun.), S:t Pauls Island! Honduras (Jan. Rabh.). 

Var. major Cu. — L. 0,07; B. 0.008 mm. Striz 9 in 0,01 mm, 

Fresh water: Pitt River, Oregon! 
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Var. fracta Scuum. (1862). — V. almost symmetrical, gibbous in the middle, from which it 
tapers to the ends. L. 0,034 to 0,047; B. C,o05 to 0,007 mm. Strive 9 in 0301 mm. — Gomph. 
fractum Scuum. P. D. p. 187 f. 32. 

Fresh and brackish water: Kénigsberg, Baltic (Schum.), Caspian Sea (Grun.). 


2. R. Van Heurckii Gruy. (1881). — V. slightly clavate or broadly lanceolate, obtuse. 
L. 0,007 to 0,009; B. 0,003 to O,oo5 mm. Upper V. with broad, lanceolate area, and radiate mar- 
ginal striz, 14 to 15 in 0,o1 mm. Lower V. without distinct area, and radiate strive, 18 in 0,01 
mm. — V. H. Syn. p. 127 Pl. XXVI f. 5 to 9. 

Fresh water: Belgium (V. H.). 


Anorthoneis Grun. (1867). 


Valves dissimilar, orbicular. Upper valve without central nodule and median line, but with 
an excentric axial area. Lower valve with excentric median line and central nodule. Structure 
of both valves similar: puncta arranged in radiate strive. 

This genus was proposed by Grunow (Nov. p. 9) for Cocconeis excentrica Donx., the closer 
affinities of which species are obscure, although there is some resemblance in the structure to 
Mastogloia cribrosa. 


1. A. excentrica Donk. (1858). — V. orbicular, 0,025 to 0,045 mm. in diameter. Upper 
valve with a narrow axial area not reaching to the margin and dilated in the middle to a small, 
rounded central area. Strive 10 in 0,01 mm. radiate throughout, in the middle alternately longer 
and shorter, distinctly punctate; puncta 10 in 0,01 mm. forming longitudinal or irregularly oblique 
rows. Striz and puncta closer towards the margin, about 13 in 0,01 mm., which gives the valve 
the appearance of being bordered with a rim. Lower V. thinner, with distinct median line, the 
ends of which do not reach the margin. Central pores approximate. Axial and central area in- 
distinct. Striation as in the upper valve. — Coccon. excentr. Donx. T. M.S. VI p. 25 Pl. IIT 
fedkls AcuSs Atl CXCIM OG. 

Marine, estuaries: Firth of Tay! English Channel! Mount Desert Island, Maine! 

This species lives free among the sands of the beach, not attached to algie. 


2. A. curystoma Cri. N. Sp. — Upper V. almost orbicular, about 0,04 mm. in diameter. 
Axial area large, lanceolate. Strive throughout radiate and alternately longer and shorter, 14 (at 
the margin) or 10 (at the area) in 0,01 mm., composed of puncta, larger towards the area (about 
10 in 0,01 mm.) than at the margin (about 12 in 0,01 mm.) and forming undulating longitudinal 
rows. — Pl. III f. 12. 

Marine: Pensacola! 

Of this species I] have seen some few upper valves only, but GruNow sent me, many years 
ago, a shetch of a similar valve with central nodule and median line under the ms. name of AJlozo- 
neis cocconeiformis N. Sp. It seems to be nearly allied to the symmetrical Cocconeis Kinkert 
AS etl FO ee lead: 


Campyloneis Grun. (1862). 


Valves dissimilar, in outline elliptical or orbicular. Upper valve without central nodule 
and median line, with radiate rows of coarse puncta or alveoli. Lower valve with central nodule 
and median line, with radiate, finely punctate strive. Between both valves, and connected to the 
lower valve by some vertical processes, is an interior silicious skeleton of more or less com- 
plicated structure. 
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C. Grevillei was described 1853 by W. Smiru as Cocconeis, but in 1862 (Verh. p. 115) 
Grunow placed it in Campyloneis, a new genus which he formed for the reception of an allied 
form, C. Argus, now considered as a variety of C. Grevillec. The most striking feature in Campy- 
loneis is the interior silicious skeleton, which is frequently found isolated from the valves. This 
skeleton, which varies greatly in its form, is in the entire frustule attached by some vertical 
processes to the lower valve. It is evidently analogous to the annulus of several Cocconeis-forms 
and to the loculiferous plate of Mastogloca. 


Campyloneis lives attached to marine alge and occurs in temperate and tropical seas, 
where it is plentiful, and occurs in a great variety of forms, which are all closely connected, how- 
ever different they may appear. 


1. €. Grevillei W. Sm. (1853). — V. broadly elliptical, with rounded ends. L. 0,02 to 
0,01; B. 0,017 to 0o9 mm. Upper V. with or without a depressed axial part, with transverse 
rows of puncta or alveoli. Lower valve with straight median line, not reaching to the margin; 
its central pores approximate. Striation much finer than on the upper valve. 

This most variable species comprises a number of forms, which may be distributed in the 
following varieties: 

Var. Argus GRuN. (1862). — L. 0,03 to 0,05; B. 0,025 to 0,05 mm. Upper valve with a 
more or less distinct, narrow axial area. Transverse rows of puncta about 6 in 0,01 mm. Longi- 
tudinal rows 5 to 6 in 0,01 mm. Lower V. with 14 striz and 18 puncta in 0,01 mm. Interior 
skeleton of distinct transverse ribs, united to an axial rib. — Campyl. Argus Grun. Verh. 1862 
p. 429 Pl. VII f 9, 10. Novara p. 10. V. H. Syn. Pl. XXVIII f. 16. Rhaphoneis suborbicularis 
© Mrara M.. J (n:'s!) Vil PL VIL? 

Marine: English Channel! Galway (Grove Coll.)! Iceland (Grun.)! Island of Rhea (Singapore)! 

Var. typica Cu. — L. 0,03 to 0,06; B. 0,025 to 0,04 mm. Upper V. with a depressed, lanceo- 
late area. Striz 6 in 0,01 mm., outside of the area composed of distinct puncta, inside of short 
ribs, formed of fused puncta. Lower V. as in Var. Argus. Striz about 18 in 0,01 mm. Skeleton 
of transverse ribs connected by an axial and, usually, by several lateral ribs. — Coccon. Grev. 
W. Sm. B. D. I p. 22 Pl. II f. 35. Campyl. Grev. Grun. Novara p. 11 1867. Pztir D. de Camp- 
bell Pl. IV f. 5. V. H. Syn. Pl. XXVIII f. 10, 11. Camp. Grev. var. obliqua Grun. Nov. p. 11 
Pl. I f. 5 (small form). Coccon. villosa Perac. D. de Villefranche Pl. IV f. 35 (lower valve)? 

Marine: S:t Pauls Island (Grun.), New Zealand! Sandwich Islands! Japan! Ceylon! Gala- 
pagos Islands! Monterey! West Indies! Eng. Channel (W. Sm.). 

Var. microsticta Grun. (1881). — L. 0,04 to 0,05; B. 0,032 to 0,035 mm. Upper valve as 
in Var. Argus, skeleton as in Var. typica. Strive 7in 0,01 mm. — V. H. Syn. Pl. XXVIII f. 8, 9. 

Marine: King Georges Sound! 

Var. regalis Grev. (1859). — Almost orbicular. L. 0,07 to 0,1; B. 0,05 to 0,09 mm. Upper 
valve with depressed lanceolate area, the interior part of which forms a structureless, more or less 
narrow space. Alveoli rectangular, inside finely punctate, forming radiate rows, about 4 in 0,01 
mm., on the depressed area, at least at its marginal part, prolonged. Lower V. as in the other 
varieties, but more coarsely striate, strie 8 in 0,01 mm. Puncta of the striz# 8 in 0,01 mm. In- 
terior skeleton very complicated, having at the margin radiate coste 1, to 2 in 0,01 mm., which 
send off numerous short lateral branches. — Cocconeis regalis Gruv. M. J. VIL p. 156 Pl. VIL f. 1. 
V. H. Syn. XXVIII f. 13, 14 (small form). 

Marine: Japan! Californian guano (Grey.), S:ta Monica, fossil! 

The varieties of Camp. Grevillei are exceedingly variable. The interior skeleton especially 
is subject to great variations. Cocconeis radiata Grune. (T. M. 8S. V p. 68 Pl. IV f. 26; 1857) is 
probably the interior skeleton of C. Grevillei. In the deposit of Oamaru occur very complicated 
skeletons of a form akin to the var. regalis. A similar skeleton is named by Brun Cocconeis 
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Totare Diatomiste II Pl. VI f. 5. As Campyoneis notabilis Brun has described a form from Ro- 
driguez, which, to judge from the figure seems not to differ essentially from C. Grevillet. 


Cocconeis (Eus.) Cu. ; 


Valve in outline broadly elliptical. Upper valve ecostate, with a more or less narrow longitu- 
dinal axial area. Structure: puncta or alveoli arranged in transverse and, frequently, longitu- 
dinal rows. Lower valve usually with a marginal line or marginal area. Between the valves is 
a more or less rudimentary, loculiferous annulus. Frustules usually bent along the longitudinal 
axis. Cell-contents (of C. Pediculus) a single chromatophore-plate, along the inside of the upper 
valve, lacerate at the margin and with a deep sinus from the margin to the centre, where the 
nucleus is embedded in the central plasma-mass (PritzeR, Bau u. Entw. p. 87). In conjugation 
two cells split at the lower valve and secrete a voluminous gelatinous mass, inside which is 
formed a large globular auxospore, the exosporium of which is hyaline and without ribs. The in- 
terior of the auxospores contains a lacerate endochrome-plate (Berscow: Siissw. Bac. p. 97). 

This genus comprises the most common species of the old genus Cocconeis. The obsoletely 
loculiferous rim indicates that these species are akin to Mastogloia, probably degenerated forms of 
that genus. In several forms of C. Scutellum the rows of puncta end near the margin in short 
double rows of smaller puncta, as is also the case with Mastogloia (Orthoneis) splendida. 

All these forms, C. gibbocalyx perhaps excepted, live attached to alge and other objects 
in the water by the lower valve. C. Placentula, C. Pediculus and C. Disculus live in fresh, but 
also, especially C. Pedic., in brackish water. The other species are marine, but C. Scutellum 
also occurs in brackish water. 


Artificial key. 


1 f Median line sigmoid... 2. . 6 1 ee ee es C. australis Pr. 
“\o = = Jstraieht s o.oo 1.3 04 oS ne ge. Wonk Ghee Sera an none en 
9 J Axial area of the upper valve lanceolate . . 2... - ee ee ee ee 3. 
oe == = ==) Jinear™. «. 2. ee.) AAs) syen) Sapte Ne Mie mie RR eed 
3 j Area very broad. Marine . . . oa chk ety WAR Aa Bea AC SOR Olam AES 
’ \ — moderately broad. Teen are ihabiter » oe bald ae Bey aye 1C. Disewlus tSouum. 
4 J Upper valve finely striate ...... ost es LER phate 3 bee ee EO! 
“\ — with coarse puncta or aves wh Ge ten donee Map. Ge [ele eee Sean mena Sem OS 
r, j Upper valve with a marginal line ................. C. Placentula Exp. 
“l= =: withoutis Js 2,4) “1. Ls 3h, BA ee Oecd culsmbae 
¢, J Upper valve coarsely reticulate. ©. - 2) 1 ee C. Van Heurckii Cu. 
\ o i) SPUNCHAGE bo .6. owge aed ie gees cline: a ac a ee a 
7 J Margin of the upper valve finely striate... © ©. - - ee ee ee ee eg 8. 
7 not a NT COMES fg aes cet eS: 
8 J Rows of puncta in the upper valve 4 to 5 in ifOtek MI. STE) te Gnanulafena GRUN. 
wt lees - 8tc9 — oe ty bee et oes Cl cruciata Panv 
9 Valve, lanceolate... 0 cues) 1.) Sey uti ceil ue e nC SOLOUCCO UU EDR: 
es wee hints) a ne oe Me Mme hS gone s, Goo. ono oo LO. 
(panes of the upper valve forming equidistant transverse and (usually) 
10. straight longitudinal rows C. Scutellum Ens. 
| — _ _— not — — _ —......C. distans Gree. 
1. ©, granulifera Grey. (1861). — Outline elliptical, with broad, rounded ends. L. 0,028 


to 0,057; B. 0,018 to 0,oss mm. Upper V. with finely striate margin (strize 17 in 0,01 mm.), 
narrow axial area and radiate rows (4 to 5 in 0,01 mm.) of large puncta (about 5 in each row). 
Lower V. with finely striate margin (striee 20 in 0,01 mm.). Axial area indistinct; central area 
small rounded. Median line straight, reaching to the margin. Striz about 13 in 0,01 mm. strongly 
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radiate and distinctly punctate. Marginal area narrow. -- T. M. S. IX p. 73 Pl. VIII f. 19. 

A. S. Atl. CXCIII, 34. Icom n. Pl. IL f. 36, 37. C. distans Gree. D. of Clyde p.,490 Pl. IX 

f. 23 (1857). Pritch. Inf. Pl. VII f. 38. C. regalis Pur. D. de Villefranche p. 37 Pl. II f. 12? 
Marine: Coasts of Scotland (Greg, Grev.) and Norway! Balearic Islands! Galapagos Islands! 


| 2. ©. Pediculus Ens. (1838). — Outline broadly elliptical, frequently subrhomboidal or 
malformate. L. 0,015 to 0,03; B. 0,01 to 0,o2 mm. Upper V. with a linear, axial area somewhat 
constricted in the middle. Striz 17 to 18 in 0,01 mm. finely punctate; puncta forming undulate, 
longitudinal rows. Lower V. frequently with traces of a loculiferous rim. Axial area indistinct. 
Central area small, suborbicular. Strive 16 to 17 in 0,01 mm. finely punctate, radiate, not reaching 
to the margin, where is a hyaline, narrow rim. Annulus with rudimentary loculi. — Inf. p. 194. 
Pie Sle WS BD. i Pl Tt 31) Vie Syn. pi 133 Pl XXX £28 to 380: A. S. 
Atl. CXCII, 56, 58 to 63. Cocc. sigmoidea Scuum. P. D. II Nachtr. Pl. I f. 14? C. tenera Scuum. 
II Nachtr. p. 54 f. 15? C. Placentula var. baltica Danny. p. 14 Pl. I f. 1 (1882)? C. excentrica 
Gutw. Mater. p. 27 f. 22? 
Fresh or brackish water: throughout Europe! Baltic! Caspian Sea (Grun.)! Michigan! 
Kceuador! 
Var. Salinarum Pant. (1889). — L. 0,021; B. 0,012 mm. Striz of the lower valve 25 in 
0,01 mm. — Pant. II p. 58 Pl. XXVII f. 393. 
Brackish water: Hungary, fossil (Pant.). 


3. (C. Placentula Ens. (1838). — Outline elliptical. L. 0,0125 to 0,035; B. O,o08 to 0,02 
mm. Upper V. with narrow, linear, not constricted, axial area. Strive 25 in 0,01 mm. finely 
punctate; puncta forming undulate, close longitudinal rows. Lower V. with distinct marginal 
line, frequently also a loculiferous rim (loculi 15 in 0,01 mm.). Median line straight, not reaching 
to the ends. Strie 23 in 0,01 mm. — Inf. p. 194. W. Sm. B. D.I Pl IIIf. 32. V. H. Syn. p. 133 
PL OXXet. 26, 27. A. 8. Atl. CXC, 38 4o.51., C. punctate Scuum. Tatra D: p., 60, Pl. II f. 20. 
C. producta A. S. Atl. CXCI, 2. 

Fresh or brackish water: throughout Europe! Baltic! Caspian Sea (Grun.), Tasmania! New 
Zealand! Illinois! California! Mexico! Ecuador! 


Var. intermedia Hire. a. Prrac. (1893). — L. 0,05 to 0,07 mm. Upper V. with coarser 
rows of puncta, 12 (margin) to 15 (axial part) in 0,01 mm. — C. intermedia Hurip. a. Peraa. D- 


d’Auvergne p. 44 Pl. III f. 1, 2. 

Fresh water: Puy de Dome, fossil. 

Forma minor Hiris. a. Prrac. |. c. L. 0,02 to 0,03 mm. 

Fresh water: Puy de Dome, fossil. 

Var Rouxti Brun a. Hirt. (1893). — L. 0,04 to 0,09; B. 0,025 to 0,055 mm. Upper V. 
with coarse striz, about 14 in 0,01 mm. crossed on each side of the axial area by 5 to 6 blank 
undulating bands. Lower V. with about 14 strizv in 0,01 mm. Their puncta about 16 in 0,01 
mm. — C. Rowxii Br. a. Herp. D. d’Auvergne p. 45 Pl. I f. 3. 

Fresh water: Auvergne, Puy de Dome fossil and living. 

Var. trilineata Hiri. a. Perag. (1883). — L. 0,02 to 0.025; B. 0,01 to 0,013 mm. Upper 


r VY. with about 16 strizv in 0,01 mm. crossed by 3 broad longitudinal, blank bands. Lower V. with 
15 to 17 striz in 0,01 mm. — C. trilineatus Hiri. a. Perac. D. d'Auvergne p. 47 Pl. III f. 4, 5. 
Fresh water: Puy de Dome fossil. 
Var. lineata Ens. (1843). — L. 0.04 to 0,07; B. 0,03 to Ofo4 mm. Strive of the upper valve 
punctate, puncta forming 4 to 6 longitudinal, undulating rows. Stri« of the lower valve 17 in 0,01 
mm. — .C.lineata Enp.. Am. p. 81.. V..H.. Syn: p..133,Pl. XXX f..31, 32. C. lin. var..minor 
Pant. III Pl. XXI f. 311 (1893). C. lin. var. pygmea Pant: 1. c. Pl. VIII f. 140. 
Fresh water: Belgium (V. H.), Mexico, Oregon, Guatemala, foss.! 
K. Sv. Vet. Akad. Hand]. Band 27. N:o 3, 22 
) 
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Var. euglypta Eup. (1854). — LL. 0.026; B. 0,017 mm. Strize of the upper valve crossed by 
4 to 5 longitudinal, blank bands. Strize of the lower valve 19 in 0,01 mm. — C. eugl. Ens. M. 
G. XXXIV A. f. 2. V. H. Syn. XXX f. 33, 34. Grun. Franz Josefs Land Diat. Pl. I f. 3. 

Fresh water: Franz Josefs Land (Grun.), Belgium (VY. H.), Mexico! Tasmania! Australia 
(Daintree River)! 


4. €. Seutellum Ene. (1838). — Outline broadly elliptical. Upper V. with coarse puncta 
arranged in transverse rows, usually ending at the margin in an elongated or triangular, finely 
punctate space, and in longitudinal, usually straight and equidistant, rows. Lower VY. delicate 
with a marginal, frequently loculiferous, rim or line. Median line straight. Central nodule 
rounded or stauroid. Strie radiate, becoming obsolete towards the median line, finely punctate. 

Var. genuina Cu. — L. 0,045 to 0,06; B. 0,08 to 0,04 mm. Upper V with narrow, linear 
axial area. Puncta 7 to 8 in 0,01 mm. forming, slightly radiate, transverse and almost equidistant, 
straight longitudinal rows. Transverse strive ending at the margin with larger, finely punctate 
alveoli. Lower VY. with a rim of obsolete loculi. Central area rounded, small. Striz 8 to 9 in 
0,01 mm. radiate, finely punctate. — C. Scutellum Eup. Inf. 194 Pl. XIV f. 8. W. Sm. B. D. I 
p: 22 Pl. UII f£. 34, V. H. Syn. p..182 Pl. XXUX ff) lito 3: AIS. AtIaORC@ Satan 20: seus 
var. gemmata A. 8S. Atl. CXC, 23, 24; var. dilatata A. S. 1. c. 25, 26. 

Marine: Arctic America! Spitsbergen! Finmark! Sea of Kara! East Cape; Behrings Island! 
Baltic! Caspian Sea (Grun.), North Sea! Mediterranean! Adriatic! Black Sea! Japan! South An- 
strala! Magellans Straits! California! 

Var. minutissima GrRuN. (1881). — L. 0,008; B. 0,006 mm. Rows of puncta about 17 in 0,01 
mm. Marginal alveoli not larger than the puncta. Axial area narrow. — V. H. Syn. Pl. XXIX 
112)" Garon: Franz Josets Land DD pao Pi. area. 

Marine: Franz Josefs Land (Grun.). 

Var. parva Grun. (1881). — L. 0,018 to 0,02; B. 0,01 to 0,017 mm. Upper V. with 11 rows 
of puncta in 0,01 mm. Marginal puncta elongated. Axial area narrow. — V. H. Syn. Pl. XXIX 
f. 8, 9. C. consociata and C. aggregata Kira. according to Grun. C. transversalis Gruaa. M. J. TT 
p- 89 Pl. IV f. 7; 1854? C. Seut. var. minor A. 8S. Atl. CXC, 22. 

Marine: Baltic! East Cape! Adriatic (Atl.). 

Var. stauroneiformis W. Sm. (1853). —- L. 0,022; B. 0,013 to O,o1s mm. Upper valve with 
narrow axial area. Marginal puncta not larger than the others. Transverse and straight longitu- 
dinal rows of puncta 10 in 0,01 mm. Lower VY. central area dilated into a transverse fascia. — 
B. D. I Pl. XXX f. 24 @. V. H. Syn. PL’ XXUX f10;911> “Cl paniformis Ac tS eat NC Rexexiin 
16, 21 (1894). 

Marine: Arctic America! Spitsbergen! Finmark! East Cape! North Sea! Mediterranean Sea 
(Peragallo), New Zealand (Grun.), England (W. Sm.). 

Var. ampliata Grun. (1881). — L. 0,05; B. 0,04 mm. Upper V. with somewhat broad axial 
area, large marginal alveoli and 5 to 6 puncta in 0,01 mm, arranged in equidistant transverse and 
longitudinal rows. Lower V. with distinct marginal area. Strize 6,5 im 0,01 mm., becoming fainter 
towards the axial area, strongly radiate. — V. H. Syn. XXIX f. 4. C. adjuncta A. S. Atl. 
CXC, 15, 16? 

Marine: Kerguelens Land! 

Var. ornata Grun. (1867). — L. 0,087 to 0,047; B. 0,026 to 0,033 mm. Upper V. with 
narrow axial area. Puncta 5 to 6 in 0,01 mm., arranged in radiate transverse, and curved 
longitudinal, rows. The transverse striz end at the margin in double rows of small puncta. 
Lower V. with a loculiferous rim. Strive slightly radiate and finely punctate, 10 in 0,01 mm. — 
Novara p. 12. V. H. Syn. Pl. XXIX f. 6, 7. Rhaphoneis margmata Grun. Verh. 1862 p. 383 
Pl palit. 1S: 

Marine: Kamtschatka and North Pacific Ocean (Grun,). 
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Var. baldjikiana Grun. (1888). — L. 0,055; B. 0,04 mm. Upper V. with narrow axial area. 
Puncta (about 6 in 0,01 mm.) arranged in slightly radiate striz and curved longitudinal rows. 
The striz end at the margin in triangular, finely punctate spaces. Lower V. with 7 finely pune- 
tate striz in 0,01 mm., becoming fainter towards the median line. — Bot. Centrb. 1888 p. 324, 
V. H. T. N:o 546 C. Morrisii W. Sm. Q. J. M. S. V p. 8 (1857)? C. Haradae Panr. IIT Pl. XXIV 
f. 368 (1893)? C. Pethoi Pant. III Pl. XXXVI f. 504 (1893). C. baldjikiana A. 8. Atl. CXC 
dee cor, LO. 

Marine: Baltjik, foss.! 

Var. Raéana Pant. (1889). — L. 0,048; B. 0,036. Upper V. with somewhat broader axial 
area and larger marginal alveoli than in Var. baldjikiana, otherwise similar. — C. Raéana Panv. 
Tp: 09 Pl. XXIV" t. 354: 

Marine: Hungary, fossil! 

Var.? dubia Grun. (1884). -— L. 0,018 to 0,03; B. 0,012 to 0,023 mm. Strive 8 to 11 in 0,01 
mm. Puncta in the lower V. 14, in the upper 10 in 0,01 mm. Lower V. without marginal rim. 
— Franz Josefs Land D. p. 55. 

Marine: »'Tafel Suimpe» (Grun.). 

Var. californica Grun. (1878). — lL. 0,02 to 0,027; B. 0,015 to 0,016 mm. Upper V. with 
narrow axial area. Puncta 13 in 0,01 mm., arranged in equidistant longitudinal and transverse 
rows, the latter interrupted by a broad, marginal area. Lower V. with distinct marginal line. 
Striz 11 in 0,01 mm. finely punctate, radiate. — C. ambigua var. calif. Grun. in Cl. M. D. N:o 70, 
Veeco bl wk T8, Oo AS. Atl CXC, 40 to 43. 

Marine: California! 

Var. doljensis Pant. (1886). — L. 0,04 to V,08; B. 0,04 to 0,059 mm. Upper V. with narrow 
axial area. Puncta arranged in somewhat undulating longitudinal rows and transverse striw, 7 
(at the margin) or 12 (at the area) in 0,01 mm., ending in elongated triangular, finely punctate 
alveoli — Pant. 1p. 32°) Pl. XVII. 161. 

Marine: Hungary, fossil (Pant.). 

Var. maxima Grun. (1863). — L. 0,04 to 0,09; B. 0,033 to 0,055 mm. Upper V. with more 
or less broad, linear axial area. Puncta coarse, arranged in more or less undulating longitudinal 
and transverse rows, the latter about 6 in 0,01 mm., composed of 3 to 5 puncta and ending in 
punctate alveoli, which form a broad marginal band, frequently separated by a furrow from the 
strie. Lower V. thin, with a loculiferous rim (loculi 3 in 0,01 mm.). Striz about 11 in 0,01 
mm. finely punctate. — Mastogloia maxima Grun. Verh. 1863 Pl. IV f. 1 (lower valve). C. Scut. 
var. fossiis Pant. II p. 59 Pl. XXIV f. 353; 1890 (upper valve). C. Lorenziana A. S. Atl. CXCI 
f. 28 to 34. 

Marine: Black Sea! Adriatic! Galapagos Islands! Hungary, fossil (Pant.). 

Cocconeis Scutellum is extremely variable and comprises a number of very different forms, 
which I, however, am not inclined to separate as distinct species. Many insufficiently described 
or figured species of Cocconeis and Rhaphoneis are probably mere varieties of C. Scutellum, as 
C. Port O'Meara (YT. M. J. VIL Pl. VII f. 7; 1867), C- Grantiana Grev. (T. M. 8. N.S. IX p. 72 
Pl. VIII f. 18), C. ornata Gree. (D. of Clyde p. 491 Pl. IX f. 24), C. Grunowui Pant. (II p. 58 
Pl. XXV f. 364; 1889), Rhaphoneis Jonesii O'Meara (M. J. N.S. Vol. VII Pl. VII f. 10), Rhapho- 
neis Moorti O’Muara (M. J. N. 8. Vol. VII f. 11). Navicula Allmaniana Grue. (D. of Clyde p. 488 
Pl. IX f. 21) and C. crebrestriata (Grev. M. J. V. p. 9 PL. III f. 2; 1857) (both perhaps Orthoneis 
fimbriata), C. boryana Pan. ILL Pl. IL f. 33 (1893) and C. californica var. hungarica Pant. UT 
Pl. X f. 164 (1893). Cocconcis (ambigua var.?) californica GRUN. appears certainly to be a form 
of C. Scutellum, but C. californica var. melinitica Pant. (II p. 58 Pl. IV f. 71 Pl. VII f. 123) repre- 
sents upper valves, which are much too finely punctate for that species. C. ambigua Grun. (Novara 
p. 14 Pl. I f. 9, 22) is doubtful. The fig. 22 appears to represent the upper valve of C. pellucida. 
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5. C. cruciata Pant. (1886). — Outline elliptical. L. 0,03 to 0,046; B. 0,02 to 0,027 mm. 
Upper V. with finely striate margin (15 strie in 0,01 mm.). Axial area lanceolate, in the middle 
dilated to a fascia. Striz 8 to 9 in 0,01 mm. composed of large, distant puncta, arranged in 
longitudinal, undulating rows. — Pan. I p. 31 Pl. XVI f. 148. 

Marine: Ceylon (Le Tourneur Coll.)! Hungary, fossil (Pant). 


6. €. gibboealyx Bruny. (1891). — Outline broadly elliptic-lanceolate. Ends subcuneate. 
L. 0,032 to 0,045; B. O,o24 to O,o32 mm. Upper V. with narrow, linear-lanceolate axial area. 
Strie 7 in 0,01 mm., composed of few, large puncta, and ending at the margin in large cost 
forming a rim. Lower VY. with straight median line, ending in the conical and elevated extremities. 
Central pores distant. Axial area narrow. Central area rounded, large. Strive about 9 in 0,01 
min., radiate throughout, composed of distinct puncta, 8 to 12 in 0,01 mm., becoming smaller 
towards the median line and arranged in longitudinal rows, more or less parallel with the margin. 
Margin of the valve finely striate (striz 16 to 22 in 0,01 mm.). — D. espéces nouy. p. 17 PI. 
SVE EAA SY At CNC 352 °OX CHM ts baste wy: 

Marine: Zanzibar (Brun), Manilla (Deby Coll.)! Mauritius (Brun Coll.)! Galapagos Islands! 
West Indies, Tortola! 

This is a very remarkable and isolated species. Both valves have not been seen in contact, 
so that it is somewhat doubtful whether the upper valve, which has some resemblance to Cocc. 
Scutellum, really corresponds to the valve here described as the lower. 


7. ©. grata A. S. (1894). — Outline elliptic-lanceolate. L. 0,04 to 0,06; B. 0,03 to O,o44 
mm. Upper V. with a broad, lanceolate axial area. Strive 10 to 11 in 0,01 mm. composed ot 
distinct puncta, about 16 in 0,01 mm. Lower V. with an annulus of rudimentary loculi, about 5 
in 0,01 mm. Median line straight, reaching to the margin. Strive 15 in 0,01 mm. radiate, finely 
punctate, becoming fainter towards the median line. — Pl. IT f. 80, 31. A.S. Atl. CXC f. 36. 
CXCII f. 65 

Marine: Campeachy Bay! Mediterranean Sea! Grip in Norway! 

C. andesitica Pant. (III Pl. X f. 170; 1893) appears to be akin to this species or to 
CU. dirupta. 


8. (. distans (Grec. 18577) A. 8. 1874. — Outline elliptical to elliptic-lanceolate. L. 0,05 
to 0,07; B. 0,03 to 0,o4 mm Upper V. with narrow, lanceolate axial area. Puncta elongated, 
forming slightly radiate transverse (about 7 in 0,01 mm.) and undulating longitudinal rows (about 
4 in 0,01 mm.). Lower V. unknown. — N.S. D. Pl. Ill f. 22, 23 (1874). Atl. CXCIII f. 29, 36, 
40. C. dist. forma minima Prrag. D. de Villefranche p. 37 Pl. I f. 13. 

Marine: Arctic America! Sea of Kara! North Sea! Mediterranean Sea! Madagascar! Java! 
Florida! Campeachy Bay! 

C. distans Gree. (M. J. IIT p. 39 Pl. IV f. 9; 1855) is a mere variety of C. Scutellum. 
C. distans Gree. (T. M. J. 1857 Vol. V Pl. I f. 25 and D. of Clyde p. 490 Pl. IX f. 23) seems not 
to differ from C. granulata Gruc. The species I consider as C. distans has been figured by A. Scumip7, 
but is a small variety, named by PrRaGaLo var. minima. Scumipt figures one specimen with median 
line and central nodule, but this fig. certainly represents an entire frustule. I have seen in a 
gathering from Java an entire frustule, but the coarse structure of the upper valve prevented me 
from examining the lower one, which seems to be very delicate. OC. lamprosticta Gruc. (T. M.S. V. 
p- 69 Pl. I f. 28, 1857) represents either this species or a form of Cocc. Scutellum. 


9. ©. Diseulus Scuum. (1864). — Upper V. broadly elliptical. L. 0,02; B. 0,015 mm. Axial 
area lanceolate. Strize 8 in 0,01 mm. composed of two to four large elongated puncta. Lower V. 
unknown. — Navicula Disculus Scuum. Preuss. D. I Nachtr. p. 21 f. 23. 

Fresh or slightly brackish water: Domblitten and Spirding, Prussia, fossil! Sweden, (baltic 
deposits from the Ancylus-epoch)! 
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This small and characteristic form is figured by ScuuMANN with median line and central 
nodule, of which I have never seen a trace. 


10. €. australis Perry (1877). — Outline elliptical. L. 0,0264; B. 0,o242 mm. Upper V. 
unknown. Lower V. with sigmoid median line and the terminal nodules in contrary directions, at 


some distance from the margin. Margin with rudimentary loculi. Striz fine. — D. de Campbell 
Poel PliwE Vij tay 2: 


Marine: New Zealand (Petit). 


This species has the appearance of being very distinct, but it is, unfortunately, incompletely 
described and figured. 


11. CG. Van Heureckii Cr. N. Sp. — Elliptical. L. 0,035 to 0,04; B. 0,015 to 0,024 mm. 
Upper V. with a straight axial silicious rib, sending off on both sides strong costee, 4 to 5 in 0,01 


mm., connected by longitudinal silicious ribs, 2 to 4 on each side, thus forming a reticulum of 


large, quadrate alveoli. Lower V. with straight median line, not reaching to the margin, and a 
narrow, but distinct marginal area. Axial area indistinct. Central area small, rounded. Striwe 
18 in 001 mm. slightly radiate, punctate. — Pl. II f. 32, 33, 34. 

Marine: Madagascar! 

The very peculiar upper valve of this species makes it doubtful whether it really belongs 
to this group, but on the other hand the lower valve resembles that of C. Scutellum. This 
species may be the same as Cocc. surirelloides Grun. (Novara p. 98 Pl. 1 A f. 27, 28; 1867) but 
the descriptions and figure are insufficient for identification. 


Eucocconeis Cu. N. G. 


Valves elliptical, rarely rostrate, without a marginal rim, ecostate, usually not very dis- 
similar. Striation of both valves unusuaily delicate. Upper valve with a narrow axial area. 
Lower valve with straight or sigmoid median line. 

This group comprises most species of the old genus Cocconeis. Its aftinities are difficult to 
decide. In outline of the valves it resembles Cocconeis Cu., from which it is distinguished by the 
absence of the loculiferous rim!). In the usually fine striation of both, not very dissimilar, 
valves, it approaches Microneis. C. flexella and C. minuta are isolated forms recalling Navicula 
depressa and N. Rotaeana. 


Artificial key. 


1 J Upper valve with lateral areas or furrows... .-..-. +--+ +s e 2 sees o 
; — — without. Phe ee Shion te Oe 2. 
» J Upper valve with an unilateral horseshoe-shaped marking ae ern. Mee RIO! 
Fe — =n. | TKN ENI Bue Cig BW in, Morb eete alc ee BRITS Alc AM CD wees kicel S aan  e M: 
(pstniationtinesmediantiinesstrarsht ene ee el eer es a ee oe. Al. Calcar Cr. 
a | ee CoE, —= == mmol 5 6 oo 6 po a po bo elo alo oo | (Cb Fucus 1iom 
r fe Medran Mimeystralehtuwiwes rie beh ees Pee tA 7 eye 8 ee 5 
7 \ = —— STOOL ee Man AN 5, Re eee. ttre 22, t. SUID Se 
5 (pMediangiline reachingstothesmarging|..6n4 Eom teem. «eit: Gita ees 6. 
| eT Ot eee ta ee eet ae) Boe ss aie anes Mmolesta,, Kinz: 
6 j Strie of the upper valve fine (20 in Oo1 mm.). ......... .C. finmarchica Grun. 
a = — — — coarse (8 — —)......... .C. septentrionalis Groun. 
= {{ Waning Wels 6 0 p o-4 6 6 a6) 810 0 % oo co wuoee Me neo temo mom On Omuyas (Easley 
an Biiresh@waterahabitat-c arene eaten: oc eee sey) PALL. We ea) Bie) 78: 
8 j/ Axial area dilated in the middle... -+..-+........:-+.... C. minuta Cu. 
7 \ = not et eae eee St EE CE flemellian Bare: 


') In the collection of E. Grove I have seen some speeimens of C. dirupta from Australia which had rudimentary 
loculi. 
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g J Median line sigmoid... 6. be 10, 
a — straights. 2 6.6.6 tsa Qe See ane iele dP oaeet  e ee 
10. { Valve with an annulus at the side of the centre. ....... . . .€. cyclophora Grun. 
\\ y=, Without :ca, 21. ; was Le pea BPRS > BER EL 
{1 J Strie of the upper valve coarse 0 to i in aon aes) HRS ER ec ‘pi pomles 
a — — — fine (25 SS SY a A es C. heteroden HANTscH. 
12 J Central nodule transversely dilated... ................ .C. arctica Cu. 
oe al = it = — ok Von a ee Oeroluiaebr 
13 | Lateral areas connected to a broad tiarpinal annulus.b-s 4d bey Dee: 
phe -— not afte sear aya a alaegeds sald 
{4 | Strie of the upper valve composed of coarse puncta .......... . GC. antiqua Br. 
- costate with a median punctum. .... . . C. interrwpta Grun. 
15 { Upper valve with longitudinal furrows or depressions .............. 16. 
; _ = WATCH OTE st eats, B's) a Sth es oh Rena ats en eng ees eee ay ENT ceo) qari 
16 { Wathyseveral strong sturtows)s-) s.lesaicn ie ae ee C. aie da HANTSCH. 
a —  —@ lunate depression’. «ss. -g9 <6) © ers lees oh Oy Rel ce ee eee Li 
7 { Strie fine (16 to 24 in 0,01 mm.) ijattatate eee te me tise WH seidomira erate GREG. 
’ \ — coarse (10 in 0,01 mm.) costate, with a median sdnebuin H Latta. SC! aiiveae BRUN: 
18 J Lateral areas crossed by two oblique rows of puncta. ........ C. precellens Pant. 
el a — not — a — — ne ws ee IC iehoummeurin Orn 


1. €. molesta (Kitz. 1844) Grun. (1881). — Outline elliptical, with broad, rounded ends. 
L. 0,017 to 0,019; B. 0,007 to O,oos mm. Upper V. with narrow axial area. Striw more than 30 
in 0,01 mm. finely punctate, puncta forming zig-zag-lines. Lower V. with straight median line, 
not reaching to the ends. Central area very small. Striz: more than 30 in 0,01 mm. punctate, puncta 
forming fine, longitudinal strie. — Bac. p. 71 Pl. V f. 7, 11, 12. V. H. Syn. Pl. XXX f. 18, 19: 
ACS SEN. 5D APS 202 

Marine: Venice (Kiitz.). 

Var. crucifera Grun. (1881). — L. 0,015 to 0,025; B. O,oo8s to 0,016 mm. Central area of 
the lower valve dilated to a transverse fascia. — V. H. Syn. Pl. XXX f. 20, 23. C. diaphana 
W. Sm..B. D. p. 22 Pl. XXX ff. 254 (partim) 1853. A. S; Atl CXC 348 sio75 i, 

Marine: England! Coasts of France! 

Var. amygdalina (Bris.) Grun. (1881). — L. 0,035 to 0,045; B. 0,013 to 0,02 mm. Upper 
V. with about 20 striz in 0,01 mm. Lower VY. with slightly dilated central area and about 27 
striz in 0,01 mm. —- C. diaphana W. Sm. B. D. I p. 22 Pl. XXX f. 254 (partim). C. amygdalina 
Gron. in V. HO Syn. XXX f. 5. 35. 

Marine: French coast of the English Channel! 


2. C. finmarchica Grun. (1880). — Elliptical. L. 0,012 to 0.015; B. 0,0055 to 0,007 mm. 
Upper V. with linear axial area. Striz 20 in 0,01 mm. slightly radiate. Lower V. with straight 
median line, ending near the margin. Central area a fascia, not reaching to the margin. Strive 24 
in O,o1 mm. stents radiate. — A. D. p. 16 Pl. I f. 1. 

Marine: Arctic America! Finmark! 


3. C. septentrionalis Grun. (1884). -- Elliptical. L. 0,022 to 0,036; B. 0,012 to 0,023 mm 
Upper V. with narrow axial area. Strive 8 in 0,01 mm. almost parallel, punctate; puncta 14 in 
O,o1 mm., larger at the margin, not arranged in longitudinal rows. Lower V. with straight 
median line. Central area a narrow, transverse fascia. Strive radiate, 9 in 0,01 mm. punctate; 
puncta 16 in 0,01 mm. — Franz Josefs Land D. p. 55 PL I f. 2. 

Marine: Assistance Bay (Grun.). 


4. A. Calear Cx. (1891). — Broadly elliptical. L. 0,012; B. 0,009 mm. Upper V. with 
straight, narrow axial area. Central area on one side of the nodule dilated into a spurlike pro- 
jection, on the other bifid, forming an horseshoe-like marking. Lower V.(?) with straight median 
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line, reaching to the margin, no areas and fine strive, radiate throughout, about 25 in 0,01 mm. 
Diat. of Finland p. 51 Pl. III f. 8 (9?) 

Fresh water: Sweden (Ryssby in Calmar Liin, baltic freshwater deposit from the Ancylus- 
epoch), Abo, Finland! 


5. C. dirupta Gree. (1857). — Broadly elliptical to almost orbicular. Upper V. with 
linear, usually sigmoid, axial area. Lower V. with more or less distinctly sigmoid median line 
and the terminal fissures in contrary directions. Central nodule transversely dilated to an out- 
wardly narrowing fascia. 

Var. typica Cu. — L. 0,026 to 0,061; B. 0,018 to 0,05 mm. Upper V. with linear not sig- 
moid axial area. Strize about 17 in 0,01 mm. punctate; puncta forming undulate longitudinal 
rows. Lower V. with very slightly sigmoid median line. Central area transversely dilated to a 
fascia not reaching to the margin. Striz 20 in 0,01 mm. — C. dirupta Grea. D. of Clyde p. 491 
IREREN 25) PANSY NS. De Pl it. 21 Vv. A Syn. p. 133 PI XXTX f. 13 to 15. C. diaphana 
W. Sm. B. D. p. 22 Pl. XXX f. 254 partim (1853)? C. delicata A. 8S. Atl. CXCVI, 24? Probably 
also C. oceanica, C. limbata and C. fasciata Ens. 

Marine: Greenland! North Sea! Mediterranean Sea! China! Behring’s Island! Tahiti (Grun.), 
Cape of Good Hope (Grun.), California! Galapagos Islands! Colon! 

Var. dubia Grun. (1867). — Smaller. Striz 22 0,01 mm. Central nodule rarely, terminal 
nodules never, transversely dilated. — Novara p. 14. 

Marine: S:t Paul (Grun.). 

Var.? Beltmeyeri Jan. (1894). — L. 0,04; B. 0,027 mm. Upper V. with lanceolate, not sig- 


moid area. Strize 12 in 0,01 mm. crossed by 4 to 8 blank bands. — A. S. Atl. CXCVI, 22, 23. 
Marine: Leton Bank (Atl.), Pensacola (Atl.)? 
Var. flexella Jan. Raz. (1862). — L. 0,02 to 0,03; B. 0,02 to 0,o3 mm. Upper V. with 


narrow, lanceolate axial area. Strive 20 in 0,01 mm. crossed on each side of the area by about 4 
linear, curved blank bands. Lower V. with sigmoid median line, reaching to the ends, and trans- 
verse central area. Striz about 19 in 0,01 mm. — C. flecella Jan. Ras. D. Honduras p. 7 Pl. I 
foul Cn ar var. mex, Na H. Syn. Pl. XXX f, 163/17. 

Marine: Mediterranean Sea! Adriatic! Honduras (Jan. Rab.). 

Var. antarctica Grun. (1881). — L. 0,042; B. 0,035 mm. Upper V. with narrow, linear axial 
area. Strive about 15 in 0,01 mm., punctate; puncta forming longitudinal rows, about 13 in 0,01 
mm. Lower V. with nearly straight median line, ending at some distance from the margin in trans- 
verse terminal areas, turned in contrary directions. Striz 11 in 0,01 mm. distinctly punctate; 
puncta forming irregularly undulating longitudinal rows, about 11 in 0,01 mm. — V. H. Syn. 
Pl. XXIX f. 18, 19. C. dir. var. major Grun. Novara p. 14? 

Marine: New Zealand (Grun.), China! 

Var. californica Cu. — li. 0,045 to 0,07; B. 0,03 to 0,o6 mm. Upper V. with slightly sig- 
moid, lanceolate axial area not dilated in the middle. Striz 11 to 16 in 0,01 mm. of large, distant 
puncta, forming undulating, longitudinal rows, about 9 in 0,01 mm. — A.S. Atl. CXCVI, 17, 18(?) 

Marine: California fossil at S:ta Martha and S:ta Monica (Deby Coll.)! Moron, Spain, fossil 
(Grove Coll.)! 

Var. decipiens Cu. (1873). — L. 0,025 to 0,06; B. 0,034 to 0,04 mm. Upper valve with sig- 
moid axial area in the middle dilated to an orbicular space. Striz 16 to 20 in 0,01 mm. punctate; 
puncta (10 in 0,01 mm.) forming irregularly decussating rows (14 in 0,01 mm.). Lower V. with 
sigmoid median line reaching nearly to the ends. Strie 11 to 12 in 0,01 mm. punctate; puncta, 
about 14 in 0,01 mm., becoming larger outwards. — C. decip. Cu. D. Arct. Sea p. 14 Pl. I f. 6 
(Lower V.). OC. arcticum Cu. 1. c. Pl. Il f. 11 @ (Upper V.). 

Marine: Arctic America! Greenland! Finmark! Behring’s Island! 
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Var. Lulgury Brun (1891). — Almost orbicular. L. 0,03 to 0,04; B. 0,027 to 0,036 mm. 
Upper V. with narrow axial area, and large irregular central area. Strive 12 in 0,01 mm. radiate, 
punctate; puncta 11 in 0,01 mm. Lower VY. with sigmoid median line and transverse, outwardly 
dilated, central area. Striv 14 in 0,01 mm., radiate, coarsely punctate; puncta 13 in 0,01 mm. 
becoming larger towards the margin. — C. Fulgur Brun D. espéces nov. p. 17 Pl. XVIII f. 3. 

Marine: Mogador, Cabenda (Western Africa), Magellan’s Straits (Brun). 

Var. Sigma Pant. (1886). — Almost orbicular. L. 0,04 to 0,065; B. 0,03 to 0,05 mm. Upper 
V. with sigmoid axial area, in the middle dilated to a rhomboidal, or irregularly orbicular, central 
area. Strie radiate 12 to 13 in 0,01 mm. coarsely punctate; puncta about 9 in 0,01 mm. forming 
irregular zig-zag-lines. Lower V. with sigmoid median line and transversely dilated central area. 
Striz 12 to 14 in 0,01 mm. radiate. — C. Sigma Pant. I p. 32 Pl. VIII f. 68. C. Oculus Catis 
Brun Diat. esp. nouv. p. 18 Pl XVIII f. 5 (1891). C. sigmo-radians Tump. Brun D. foss. du Japon 
p03 Pl. VIL £..4 (1889). GAs ss. Atl Ox Vio Al: 

Marine: Ceylon (Le Tourneur Coll.)! Fossil: Japan (Brun Coll.)! S:ta Monica, Calif. (Brun), 
Atlantic City (Brun). 

Var. sparsipunctata Brun (1891). — Broadly elliptical. L. 0,05 to 0,09; B. 0,04 to 0,07 mm. 
Upper V. with not well defined lanceolate area, large and distant puncta, forming 3 to 4 ir- 
regular, undulating longitudinal rows. Margin with a row of close puncta (10 in 0,01 mm.). 
Lower V. with sigmoid median line and narrow, transverse, central area. Axial area indistinct. 
Strive 11 in 0,01 mm. punctate; puncta 14 in 0,01 mm. equidistant. — C. spars. Brun D. espéces 
nouv: p. 18 Pl. XVII £78, A. Ss. Atl -CXCVi 13 stoet5. 

Marine: Japan, fossil (Brun Coll.)! 


6. €. notata Perrr (1877). — Upper V. elliptical. L. 0,02 to 0,026; B. 0,01 to 0,013 mm. 
with sigmoid axial area, in the middle dilated into a fascia, on one side branched near the 
margin as to form a horseshoe-like marking. Strive about 17 in 0,01 mm. coarsely punctate; 
puncta forming about 5 longitudinal rows on each side of the area. — D. de Campbell p. 10 
Play of. Ve 

Marine: New Zealand (Petit), China! 


7. €. Letourneuri Ci. N. Sp. — Outline elliptical. L. 0,04 to 0,05; B. 0,03 to 0,033 mm. 
Upper V. with straight, lnear axial area, separated by two rows of puncta from the narrow, 
lunate lateral areas. Striz marginal, 9 in 0,01 mm., of coarse puncta, 7 to 8 in 0,01 mm. Lower 
Valve with straight median line, ending at some distance from the ends. Axial and central areas 
indistinct. Strive 10, radiate at the ends, punctate; puncta about 16 in 0,01 mm. — PI. ill f. 10, 11. 

Marine: Colombo, Ceylon (Le Tourneur Coll.)! 


8. €. aretica Cx. (1873). — Elliptical. L. 0,03 to 0,04; B. 0,02 mm. Upper V. with 
slightly sigmoid axial area. Strive 11 in 0,01 mm., coarsely punctate, crossed on each side of the 
area by large, lunate depressions, across which the strive continue faintly. Lower V. with sigmoid 
median line, and transversely dilated central area. Striv 12 in 0,01 mm. radiate, coarsely punc- 
tate; puncta becoming larger towards the margin. — D. of arctic sea p. 14 Pl. II f. 11 6 (Upper 
V.). Vega p. 460 Pl. XXXV f. 4. C. infleza A. S. Atl. CXCVI, 10? 

Marine: Arctic America! Greenland! Finmark! 


9. C. precellens Pant. (1886). — Broadly elliptical. L. 0,0299 to 0,045; B. 0,0187 to 0,034 
mm. Upper V. with broad axial area and large lateral areas separated by three longitudinal rows 
of large puncta. Strive 16 in 0,01 marginal, composed of about three puncta. Lower V. with 
straight median line, reaching to the margin, otherwise similar to the upper valve, except that there 
are two rows of small puncta divergent from the central nodule across the lateral areas. — Panv. 
pol Pi Vi 69: 

Marine: Hungary, fossil (Pant.). 
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10. C. antiqua Tremp. and Brun (1889). — Elliptical. TL. 0,06 to 0,08; B. 0,04 to 0,06 mm. 
Upper V. with straight lanceolate axial area connected with the lateral areas, which form an 
annular space at some distance from the margin. Striz 9 in 0,01 mm., coarsely punctate (puncta 
6 in 0,01 mm.) crossed by the lateral areas. Lower V. with straight median line ending at some 
distance from the margin in small lunate terminal areas. Central area transverse. Strizv 10 to 
11 in 0,01 mm. distinctly punctate; puncta 15 in 0,01 mm. — D. foss. du Japon p. 32 Pl. VITI 
fe ee ACTS. Atl CXCT.. 49. 52. 

Marine: Japan, fossil (Brun Coll.)! 

Var. fossilis Cu. — L. 0,05 to 0,085; B. 0,035 to Oo58 mm. Upper V. with linear axial 
area. Striz 10 and puncta 7 to 9 in 0,01 mm. — A. S. Atl. CXCI, 44 to 46. 

Marine: S:ta Monica Cal. and Oamaru, New Zealand, fossil! 

Nearly akin, if not identical, Coce. Jimbot Panv. (III Pl. II f. 24; 1893) appears to be. The 
figure represents the lower valve. C. japonica Pant. (III Pl. XLII f. 582; 1893) seems to be the 
upper valve. 


11. €. voluta Br. (1894). — Orbicular. Diam. 0,08. Upper V. with lanceolate axial area 
not reaching to the margin and with one or two lateral areas on each side of the axial area. Strie 
10 to 11 in 0,01 mm. punctate; puncta 9 to 10 in 0,01 mm. Lower V. with slightly sigmoid 
median line, small rounded terminal areas at some distance from the margin. Strive 12 in 0,01 
mm., radiate throughout, punctate; puncta 11 to 12 in 0,01 mm. — A. 8S. Atl. CXCVI f. 25, 20 
(left figure Coce. probata A. 8.). 

Marine: California, S:ta Monica, fossil (Deby Coll.)! 


12. C. interrupta Grun. (1863). — Elliptical. L. 0,032 to 0,062; B. 0,024 to 0,o4 mm. 
Upper V. with short, narrew, axial area slightly widened in the middle, connected with the very 
broad lateral areas. Striz 9 to 10 in 0,01 mm. at the margin and at the axial area, costate with 
a median punctum. Lower V. with straight median line, ending at some distance from the margin 
in small lunate terminal areas. Axial area indistinct. Central area transverse (and frequently 
unilateral). Strize 9 in 0,01 mm. radiate and curved towards the ends, distinctly punctate. — 
Menke Ws65rp7 44el PV £14. WV: H.Syny Pl. XXX £3, 4&2. A. S.yAtlh CXCIV £14; C: Crux: 
Pet. D. de Campbell Pl. IV f. 4? 

Marine: Kamtschatka! 


13. C. vitrea Brun (1891). — Elliptical. L. 0,06 to 0,07; B. 0,04 to 0,o5 mm. Upper V. 
with narrow lanceolate axial area, and narrow lunate lateral areas. Strive between the areas 10 
in 0,01 mm., having a large median punctum. Marginal striz also with a median punctum. 
Lower V. with straight median line, ending at some distance from the margin. Axial and termi- 
nal areas indistinct. Central area irregularly rounded. Striz 18 in 0,01 mm. radiate, punctate; 
puncta about 17 in 0,01 mm. — D. esp. nouv. p. 19 Pl. XVIII f. 2. A. S. Atl. CXCIV f. 10, 11. 
C. De Toniana Pant. III Pl. XXXIV f. 482 (1893). C. pseudomarginata A. 8. Atl. CXCIV f. 8. 

Marine: Japan and Hungary, fossil (Brun). 

Var.? verrucosa Brun (1891), — L. 0,05 to 0,06; B. 0,035 to 0,05 mm. Upper V. with 
lanceolate axial area, and broad lunate lateral areas, marked with some large scattered dots. 
Strie 15 in 0,01 mm. with a median punctum. Marginal strive short. Lower V. with straight 
median line, ending at some distance from the ends in pyriform terminal areas. Axial and central 
areas indistinct. Striz 18 in 0,01 mm. radiate and curved at the ends, punctate; puncta 17 in 
0,01 mm. — C. sp. Brun Temp. D. du Japon Pl. VIII f. 9. C. verrue. Brun D. espéces nouv. p. 18 
Pi svn f° 75" ae . Atl CXCEV f: 14. 

Marine: Japan, fossil (Brun Coll.)! Indian Ocean (Brun). 

K. Sv. Vet. Akad. Hand]. Band 27. N:o 3, 23 
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A. somewhat similar, but much smaller, valve is C. Kinkera Pant. (III Pl. II f. 30; 1893) 
too imperfectly known to be placed in the system. 


14. C€. pellucida Hantzscu (1862). — Broadly elliptical. L. 0,03 to 0,1; B. 0,02 to 0,07 mm. 
Upper V. with rather broad linear, and straight axial area, on both sides of which are about 5 
longitudinal parallel rows of short strive, 30 in 0,01 mm. Lower VY. with a marginal line and 
straight median line, ending at a distance from the margin in lunate terminal areas. Terminal 
fissures in contrary directions. Striz 21 in 0,01 mm., slightly radiate, finely punctate. — Ostind. 
Archip. D. p.. 21 f. 11. Grun. Novara p. 12. Wirr a. Truan Jeremie D. p. 15 Pl. IV f. 11 
(f. 12. 20, 21 varieties with less numerous furrows) A. 8S. Atl. CXCIV f. 2; CXCV f. 1 to 6. 
C. oceanica Eup. Pritch. Inf. Pl. XIL f. 42? C notables Pant. IIT Pl XXXY £. 492° (1893): 
C. circumcincta A. 8. Atl. CXCV f. 7 to 9 (1894). 

Marine: Nicobar Islands (Grun.), Java! Sumatra! Singapore! Sandwich Islands! Behrings 
Island! Madagascar! New Zealand (Grun.). Fossil: Nankoori (Grun.), Hungary (Pant.), Hayti (Witt). 

Var. minor Grun. (1867). — L. 0,019 to 0,04; B. 0,013 to 0,03 mm. Upper V. with about 
4 strong furrows on each side of the axial area. Lower V. with straight, or slightly sigmoid 
median line, reaching almost to the margin. Strizw 20 in 0,01 mm. — Novara p. 13 Pl. I f. 7. 
C. lineata Exz. M. G. VI, 1, 40. 

Marine: Red Sea! S:t Pauls Island (Grun.), Cape Good Hope (Grun.), Nicobar Islands (Grun.), 
New Zealand (Grun.), Trinidad! 

Var. nankoorensis Grun. (1867). — LL. 0,055 to 0,12; B. 0,045 to 0,09 mm. Upper V. with 
about four furrows on each side of the area. Striz 11 to 14 in 0,01 mm. — Novara p. 98. A.S. 
Atl. CXCIV f. 15. C. pell. var. fossits Pant. III Pl. XXXII f. 465 (1893). C. Lunyacseku 
Pant. IIT Pl. XLI f. 564 (1898). 


15. C. pseudomarginata Gree. (1857). — Elliptical. L. 0,038 to 0,084; B. 0,026 to 0,076 
mm. Upper V. with narrow, lanceolate axial area and on each side of it lunate depressions. 
Strive 16 to 24 in 0,01 mm., punctate. Lower V. with straight median line, ending at some dis- 
tance from the margin in small, lunate terminal areas. Axial area narrow, central small orbi- 
cular. Strice 20 to 24 in 0,01 mm. radiate, punctate. — D. of Clyde p. 492 Pl. IX f. 27 (entire 
frustule) Pritch. ‘Inf. Pl//VIT f 39. .V. H. Syn XXdx £ 20,211 AUtS: AtlGX@ i Vera come 
C. major Grea. D. of Clyde Pl. IX f. 28 (lower V.). C. pellucida Grun. Verh. 1863 p. 145 
Pl IV f. 6. C. Kirchenpauertana Jan. and Rasy. D. of Honduras p. 7 Pl. I f. 9? C. Henrioti 
Put. D. de Cape Horn p. 117 Pl. X f. 7 (1888)? 

Marine: Greenland! Spitsbergen! Sea of Kara! North Sea! Mediterranean! Red Sea! Sey- 
chelles! Madagascar! China! Galapagos Islands! Sandwich Islands! Honduras (Rabh.), Hungary, 
fossil (Pant.). 

Var. intermedia GruN. (1867). — L. 0,05 to 0,06; B. 0,04 to 0,045 mm. Lower V. with slightly 
sigmoid median line. Strive 20 in 0,01 mm. — Novara p. 13 Pl. If. 6. C. duplex A.S. Atl. CXCIYV, 1. 

Marine: Corsica! Cape Good Hope (Grun.). Nicobar Islands (Grun.), Philippines (Grun.), 
Sandwich Islands! Tahiti (Grun.), Japan! 


16. C. heteroidea Hanrzsci (1862). — Broadly elliptical to almost orbicular. LL. 0,035 to 
0,07; B. 0,025 to O,o65 mm. Upper V. with broadly linear, more or less distinctly sigmoid, or 
oblique axial area, on both sides of which are 3 to 5 arcuate furrows. Striz 25 in 0,01 mm. 
Lower V. with sigmoid median line, not reaching to the margin. Axial area narrow, central area 
small, frequently transversely dilated into a narrow fascia. Striz 18 to 22 in 0,01 mm. radiate. 
Terminal areas lunate, frequently prolonged into a line parallel to the margin of the valve. 
— QOstind. Arch. D. p. 21 f. 10. Grun. Novara p. 12. A. S. Atl. CXCVI f. 2, 33 to 37, 40, 41. 
C. lunata Lxrup. Fortm. D. de Ceylon Pl. If. 3. C. recurva A. S. Atl. CXCVI 31, 32 (1894). 
C. tenella A. S. 1. c. f. 38. C. transversa A. S. 1. c. f. 39. 
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Marine: Seychelles! Madagascar! Mauritius! Nicobar Islands (Grun.), Singapore! Japan! 
China! Sandwich Islands! Samoa! West Indies! Colon! 


Var. curvirotunda Tremp. and Brun (1889). — L. 0,1 to 0,12; B. 0,09 to 0,105 mm. Lower 
V. with fine, slightly sigmoid median line, ending at some distance from the margin in lunate, 
small areas. Central area small and orbicular. Striew 13 in 0,01 mm. — C. (pell. var.?) curviro- 


tunda Br. and Tremp. D. foss. du Japon p. 32 Pl. VIII f. 6. A.S. Atl. CXCV f. 10 to 17? 
C. composita A. S. Atl. CXCVI f. 4, 5? 

Marine: Japan, fossil (Brun). 

Var. sigmoidea Grun. (1867). — L. 0,025; B. 0,o2 mm. Median line sigmoid; central area 
transversely dilated. — C. pelluc. var, sigmoidea Grun. Novara p. 13 Pl. I f. 8. C. parthenopoea 
Prpic. Rab. Alg. Eur. N:o 2223 (1870). 

Marine: Naples! Red Sea! Tahiti (Grun.). 


Var. conspicua A. 8. (1894). — Lower V. with a row of large puncta between the median 
line and the margin. — C. consp. At]. CXCVI, 27, 28. 


Marine: Kings Mill Island, Singapore, Samoa (Atl1.). 


17. C. eyelophora Guun. (1879). — Broadly elliptical. L. 0,017 to 0,028; B. 0,01 to 0,018 
mm. Upper V. with sigmoid lanceolate axial area, lunate lateral areas, and on one side of the 
centre a large circular annulus. Striz 16 in 0,01 mm. of decussating puncta. Lower V. with 
sigmoid median line and narrow axial area, not dilated in the middle. Striaw 28 in 0,01 mm. 
of small puncta, forming decussating lines. Close to the central nodule is a large, circular an- 
nulus. — Cu. M. D. N:o 254. Grun. A. D. p. 16. V. H. Syn. XXX fi 24, 25. 

Marine: South Australia! 

Var. Challengert Cu. — L. 0,055 to 0,07; B. 0,04 to 0,06 mm. Upper V. with scarcely 
sigmoid, in the middle transversely dilated, axial area, on both sides of it a lunate lateral area, and 
on one side of the middle a cireular annulus. Strive 17 in 0,01 mm. coarsely punctate; puncta 13 
in 0,01 mm. Lower VY. with slightly sigmoid median line, and narrow axial area not dilated in 
the centre. Strive 24 in 0,01 mm. punctate; puncta 16 in 0,o1 mm. On one side of the central 
nodule a circular annulus. 

Marine: Off Marion Island Challenger St. 145 (Comber Coll.)! 

18. C. fiexella Kirz (1844). — Rhomboid-elliptical, with obtuse broad ends. L. 0,04 to 
0,05; B. 0,o2 mm. Upper V. with narrow sigmoid linear axial area not centrally dilated. 
Strive radiate throughout 16 in 0,01 mm. Lower V. with sigmoid median line, narrow axial area, 
small and elongated central area. Strive 17 in 0,01 mm. radiate throughout, punctate, in the middle 
alternately longer and shorter. — Cymbella flerella Kurz. Bac. p. 80 Pl. 1V f. 14. Cocconeis 
Thwatesi W. Su. B. D. I p. 21 Pl. LIT f. 33 (1853). Achnanthidium flexellum Brus. in Kiitz. 
Siaeaicep. d4. Gron. A. DP. p.17. V. BH. Syn? pi i252 XXXVI £29" to 31. Waviculal Semen 
Ens. partim. Navicula Macula Grea. T. M. 8. IV p. 43 Pl. V f. 92? Achnanthidium naviculoides 
Reinscu (accord. to Grun.). 

Fresh water: Spitsbergen (Lagst.), Beeren Kiland (Lagst.), Arctic America! Sweden! Fin- 
land! England! Belgium! Switzerland (Brun.). 

19. €. minuta Cr. (1891). — Elliptical with broad, rounded ends. L. 0,021 to 0,029; 


B. 0,01 to 0,012 mm. Upper V. with narrow linear axial area, dilated in the middle to a large, 
orbicular central area. Strie 20 in 0,01 mm., almost parallel. Lower V. without axial area. 
Central area large, rounded. Strie radiate, 20 (middle) to 25 (ends) in 0,01 mm. — Cocconcis 
Thwaitesi var. 8 arctica Lacsr. Spitsb. D. p. 41 PL UL f. 16 (1873). Achnanthidium minutum Cu. 
D. of Finl. p. 53 Pl. III f. 6, 7 (1891). N. dissimilis W. Sm. Ann. Mag. Nat. XIX p. 8 Pl. II 
f. 6; 1857? 

Fresh water: Spitsbergen (Lagst.), Finland (Abo)! Sweden (Wenern)! 

This form resembles greatly Nav. Rotacana var. oblongella, 
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Var. alpestris Br. (1880). — lL. 0,027 to 0,033; B. 0,012 to 0,015 mm. V. truncate, with 
strongly sigmoid axial area, dilated in the middle to a large subquadrate central area. Strive 


about 23 in 0,o1 mm. Lower V. with small central area, strize about 25 in 0,01 mm. — Ach. flex. 


B. D. des Alpes; Pll, £426. - Diatomiste, Up) Pleo: 
Alpine regions: Switzerland! Norway (Br.), Auvergne (Br.). 


Disconeis Cu. N. G. 


Valves in outline elliptical, without marginal rim, very dissimilar. Upper valve coarsely 
costate, with narrow axial area. Lower valve without axial area, and with punctate radiate strie. 
The forms placed in this genus are not closely connected. As to their affinities it may be 
noted that the lower valve of C. Lyra perfectly resembles a small form of Navicula Hennedyi, 
and that of C. reticulata a small form of the section Punctate of Navicula. The lower valve of 


CU. pinnata has a great resemblance to C. Pediculus or C. pseudomarginata, and C. formosa in its 
lower valve recalls C. costata. 


Artificial key. 


1 J Cost of the upper valve anastomosing into a reticulum ...........-. 2 

| not — -— — =, i igiegk de lay Gl MURS bic WEG Bes, MeO 

>, | Axial area narrow, lanceolate . C. formosa Brun. 
“\ — — a silicious rib. 5» Sea) Ae a NELLA S _C. reticulata Cu. 
3 | Axiallarea of the upper valve very narrow 4 2.9: a8 -)> 9 2) Oe Ene an cnn 

2 = — — ==, laneceolatewes 4c. eee Pee ee ee ee 
4 J Coste alternating with double rows of coarse puncta. ...........C. Lyra A.8. 
‘ | —~ crossed by fine oblique strie . oy arr ey x: . C. hexagona Br. Cu. 
5 J Coste alternating with rows of short lines ........2.2.2.2... C. versicolor Br. 
ae double rows of fine puncta ........... C. pinnata Gruc. 
1. A. hexagona Br. a. Cr. (1891). — Outline broadly linear, with cuneate ends. L. 0,042; 


B. 0,o2 mm. Upper V. with very narrow axial area. Strie 11 in 0,01 mm., parallel in the 
middle, radiate at the ends, crossed by a set of close oblique strize, about 25 in 0,01 mm. Lower 
V. with very narrow axial area. Median line straight; central nodule transversely dilated to a 
stauros not reaching the margin. Strive 13 in 0,01 mm., transversely lineate, strongest near the 
margin, faint on other parts of the valve. — D. espéces nouv. p. 5 Pl. XIX f. 3 a, b. 

Marine: Western Africa and Nossibé (Brun.), Yokohama (Brun Coll.)! 

The lower valve has some resemblance to C. costata, but the upper differs in its structure, 
and especially in the absence of the marginal ring. 

2. ©. Lyra A. 8S. (1874). — Outline elliptical. L. 0,023 to 0,06; B. 0,014 to 0,033 mm. 
Upper V. without area, but with an axial rib sending off on both sides parallel (at the ends 
radiate) costee (about 7 in 0,01 mm.) alternating with double rows of puncta, about 15 in 0,01 
mm., forming longitudinal rows. Lower V. with straight median line, and transverse central area, 
united on both sides to a broad linear area, so as to form a lyre-shaped figure. Striz 15 in 0,01 
mm. not distinctly punctate. — N.S. D. p. 93 Pl. Ill f. 19 (right figure, lower valve). C.? 1. «¢. 
f. 18 (upper figure, upper valve). C. norvegica Grun. Cl. M. D. N:o 102 (1878) upper valve. 

Marine: Grip and Bergen, Norway! 

This curious and isolated form has exceedingly different valves, which I have found to- 
gether in the same frustule. The lower valve resembles a small form of Navicula Hennedyi. 


» 


3. C. reticulata Cri. N. Sp. — Outline elliptical. L. 0,03 to 0,035; B. 0,017 to 0,02 mm. 
Upper valve with an axial rib sending off, laterally, transverse costw (about 6 in 0.01 mm.) ana- 
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stomosing with longitudinal cost, thus forming a net-work of quadrate alveoli. Lower V. with 
indistinct axial area, small orbicular central area and 9 strive in 0,01 mm., composed of distinct 
puncta, about 9 in 0,01 mm. — PI. III f. 6, 7. 

Marine: Galapagos Islands! 


4. (C. formosa Brun (1891). — L. 0,075 to 0,1; B. 0,05 to 0,o7 mm. Upper V. with narrow, 


lanceolate axial area, and slightly radiate coste, 5 in 0,01 mm., anastomosing into a net-work of 


rectangular alveoli, 4 in 0,01 mm. Lower VY. with straight median line, and indistinct axial area. 
Central area transverse, narrow lanceolate. Terminal areas small and near the margin. Striz 
6,5 in 0,01 mm. slightly radiate, coarsely punctate (puncta 8 to 9 in 0,01 mm.) and ending with 
double rows of puncta. — D. espéces nouv. p. 16 Pl. XVIII f. 6. Pant. II] Pl. XXXII f. 457. 
A. §. Atl. CXCIII, 42 to 47, 

Marine: Japan, fossil (Brun Coll.)! Indian Ocean (Brun), Wembats (Pant.). 

A peculiar form, the lower valve of which resembles C. costata, from which it differs by 
the absence of a marginal annulus. There is also some resemblance to C. versicolor, but the upper 
valves are entirely dissimilar. 


5. C. versicolor Brun (1891). — Elliptical. L. 0,05 to 0,065; B. 0,035 to 0,04 mm. Upper 
Y. with narrow, lanceolate axial area, and strongly radiate coste, 5,5 in 0,01 mm. Intercostal 
spaces transversely lineate, lineolee 13 in 0,01 mm. Lower V. with straight median line reaching to 
the margin. Axial area indistinct; central area narrow, transverse. Striz 7 in 0,01 mm. slightly 
radiate, punctate; puncta 14 in 0,01 mm. Median strize shorter than the others. — D. espéces 
nouy.) p- 9y PLOVER i: A. Se Atl; CXC f. 12, to 14 

Marine: Japan, fossil (Brun Coll.)! Mogador (Brun). 


6. C. pinnata Gree. (1859). — Elliptical. L. 0,024 to 0,04; B. 0,019 to 0,o3 mm. Upper 
VY. with broad, axial area and strong, slightly radiate costs, 4 to 5 in 0,01 mm. Intercostal 
spaces with double rows of puncta, arranged in oblique lines. Lower V. as in Cocce. pseudo- 
marginata, but smaller and with closer striation (according to Grunow). — U. pinata Gruc. M. 
ep ec iia. Ve He syn. 6 XXX £6, 7, “A. S. Atl CLMXXIME, Ito 5, C. 
Lorenziana Puraa. D. de Villefranche Pl. V f. 38? C. denticulata Leup. Fortm. D. de Ceylon 
Pl. 1 f. 2? Rhaphoneis Archeri O’Mmara Quek. M. J. Vol. VII ser. 2 Pl. VII f. 12? 

Marine: Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Seychelles! Island 
of Rhea near Singapore! 


Pleuroneis Cu. N. G. 


Frustules with a marginal rim. Valves broadly elliptical to orbicular. Upper valve with 
more or less narrow axial area and radiate cost, alternating with double rows of puncta, forming 
oblique, decussating lines. Lower valves with radiate rows of finer puncta. 


1. ©. britannica Naeertt (1849). — Broadly elliptical. L. 0,025 to 0,05; B. 0,022 to 0,037 
mm. Upper V. with very narrow axial area. Coste 6 to 10 in 0,01 mm., alternating with double 
rows of small puncta (about 18 in 0,01 mm.) forming oblique lines. Lower V. with distinct median 
line, not reaching to the margin. Axial area indistinct. Central area very small and orbicular. 
Strie about 10 in 0,01 mm. Rim with about 5 coste in 0,01 mm. — C. brit. Kirz. Sp. Alg. 
p- 890. V. H: Syn. Pl. XXX f. 1, 2. C. coronata Brw. M. J. VII p. 179 Pl. IX f. 2? C. pseudo- 
marginata JAN. Ras. Honduras D. Pl. I f. 16? C. seutelliformis Grun. in Cl. M. D. 148, 154, 208 
—210. C. costata var. A. S. Atl. CUXXXIX f. 8? C. eximia A. S. Atl. CXCII f. 31? 

Marine: Mediterranean Sea! Adriatic (Grun.)! Barbados! 

This species resembles, under a low power, C. Scutelluwm, trom which it is however widely 
different. C. Ningpoensis Prrir (Mém. Soc. Cherbourg XXIII p. 207 Pl. I a, 1881) perhaps repre- 
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sents C. britannica (the upper valve seems to be some Coscinodiscus). Also C. fraterna A.S. (Atl. 
CLXXXIX f. 27) seems to be a form of C. britannica. 


2. ©. costata Gree. (1855). — More or less elliptical to orbicular. Upper V. with narrow 
axial area and strong, transverse costae, alternating with double, rows of obliquely arranged puncta. 
Lower VY. with the median line reaching nearly to the margin. Axial area narrow. Central area 
transversely dilated to a fascia narrowed outwardly. Striw radiate, distinctly punctate. 

Var. typica Cu. — L. 0,015 to 0,038; B. 0,009 to 0,018 mm. Upper V. with linear axial 
area connected with the margin by strong cost, 5 to 6 in 0,01 mm., alternating with double 
rows of puncta, forming oblique lines, about 17 in 0,01 mm. Lower V. with indistinct axial area 
and transversely dilated central area. Strize 15 in 0,01 mm. slightly radiate and distinctly punc- 
tate; puncta about 16 in 0,01 mm. — C. costata Gruc. T. M. S. III p. 39 Pl. IV f. 10. Vol. V 
p. 68 Pl. If. 27. A. S. Atl CLXXXIX f 6,7. VO Syn. Pll XXX at. Ti 12) Suireliasguare 
nerensis GruN. Verh. 1862 p. 456 Pl. IX f. 10 (1862). Rhaphoneis scutelloides Grun. Verh. 1862 
p-. 383 Pl. IV f. 34, 

Marine: Arctic America! Greenland! Davis Straits! Canada! Spitsbergen! Finmark! Behring 
Island! North Sea! Mediterranean Sea! Adriatic! Auckland (Grun.). 


Var. hexagona Grun. (1881). — V. broad, linear, with cuneate ends. LL. 0,015 to 0,02; 
B. 0,009 mm. Coste of the upper valve 8 in 0,01 mm. — C. costata var. hex. Grun. V. H. Syn. 
PLS eX he 1 5uito: a7. 

Marine? 

Var. pacifica Grun. (1867). — Elliptical. L. 0,027 to 0,05; B. 0,015 to 0,035 mm. Upper 


V. with linear axial area and strong costie, 5 to 6 in 0,01 mm., radiate at the ends, crossed on 
both sides of the area by a longitudinal line and alternating with double rows of puncta, 12 to 
16 in 0,01 mm. Lower V. with transversely dilated central area connected with a marginal blank 
band, crossing the faint and finely punctate strive, about 8 in 0,01 mm. — C. pacif. Grun. Novara 
p, 11 Pl. Lf. 10...V. H..Syn. Plo XXX’ f 13, 14: C. Imperatriz AVS. Atle Cl Xxx iat 
15 (1894). C. Janischia A. S. Atl. 1. ce f. 388? C. exoptata A. S. Atl. CXC f£. 312 C. pnestans 
Ac Ss Atl CXC fF 327 

Marine: Ceylon! Magellans Straits! Chile (Grun.), Oamaru, fossil! 

Var. kerguelensis Prr. (1888). — Hliptical to orbicular. I. 0,055 to 0,1; B. 0,05 to 0,085 
mm. Upper V. with narrow, linear axial area. Coste 4 to 6 in 0,01 mm. alternating with double 
rows of puncta, about 10 in 0,01 mm., forming oblique lines. Lower V. with the median line 
ending near the margin. Axial area very narrow. Central area a transverse, outwardly narrowed 
fascia. Strive 4 in 0o1 mm. composed of double rows of puncta, 10 to 12 in 0,01 mm. and crossed 
near the margin by a narrow blank band. — C. kerguelensis Pur. D. de Cape Horn p. 116 Pl. X 
f. 5. A. §S. Atl CLXXXIX f. 9. C. Regina Jouns. M. J. VIII p. 13 Pl. Lf. 12? C. extravagans 
Jan. A. 8. Atl. CLXXXIX f. 28 to 32. 

Marine: Kerguelens Land! Magellans Straits! 

The var. kergquelensis cannot in my opinion be separated as a distinct species from C. costata, 
however different it may look at the first glance. The important characteristics are the same for 
both, and the differences consist only in size, number of costee and striw. The difference in size 
is enormous, C. hkerguelensis being gigantic compared to C. costata. 


Heteroneis Cu. N. G. 


Frustule without rim. Valves very dissimilar, in outline elliptical or elliptic-lanceolate. 
Upper valve striate or costate, with a large area. Lower valve either without, with uniting 
axial and central, or without axial and with quadrate central, area. 
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This subgenus comprises forms, which appear not to be very closely connected. A. hyper- 
borea seems to be akin to the linear forms of Microneis. A. gibberula and A. Holstii ave probably 
allied to the section Mesolere of Navicula and ought perhaps to be placed by the side of C. mi- 
nuta. To C. quarnerensis and the others | am unable to find any allied forms among the Navicule. 


Artificial key. 


ae Ibeneee 5 oS rm tn) ees ey ie, ee PA UuMerU0veG) GRUN. 
it. lanceolate or hembeatal ee EA LE NTT Mec apace RM ey oh er kaese bee 
farts elinp tical ponies Mea a Mey PN, GON MOE ate 728 ide Some: 

> es of the upper valve Pennie Seer he tonne ceteris lea SEC ULCUENGR? 1GRUN: 
MY not — apt TE. SOMA MNT SIL 2, 

3 J Upper valve with an horseshoe-like won Mee sk ek eA. Maszagyosbann 
eee |e — without — — = Set ities kt Sedaper $4; 

4 J Strie of the upper valve 22 in 001 mm .............. A. gibberula Grun. 

i = = 14 Sos SS Pa See eR Leet HOLStit ‘Co: 
Pa Pp O MIAO ODUM Ren ee OF 
\ L. 0,02 mm. or more... . tee tes ee Phe pate |Z: 
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+ J Upper valve with an horseshoe-like mark ............. . A. Lagerheimii Cu. 
; — — without -— — ae Ph he ee ee ae: 8: 

s J Strie of the upper valve 9 in 001 mm... .......... . .C. quarnerensis Grun. 
hy = _- — em TtOMM Se ONO) TMM EL.. co. oye S cy ee ee ee en OE 

9 J Area of the upper valve dilated in the middle. .......... . C. biharensis Pant. 

| —- = not Mey tec he aes oe en Oc Lmaee Oe 

1. A. Vaszaryi Pant. (1893). — Outline rhomboid, subacute. lL. 0,06; B. 0,03 mm. Upper 


V. unknown. Lower V. with narrow axial area and transverse, outwardly fimbriate central area. 
Median striz transverse and of unequal length, 13 in 0,01 mm. Other strie strongly radiate 


throughout, about 20 in 0,01 mm., punctate. — Nav. Vaszaryi Pant. III Pl. XVI f. 239. 
Habitat? Nyermegy (Pant.). 
Var. oregonica Ou. (1893). — Outline lanceolate with subrostrate, obtuse ends. IL. 0,033 


B. 0,018 mm. Upper V. with lanceolate axial area, a third as broad as the valve, and with a 
unilateral horseshoe-shaped marking. Coste slightly radiate, about 16 in 0,01 mm. alternating 
with fine obliquely arranged puncta, about 30 in 0,01 mm. Lower valve without axial area and 
with a large central area, fimbriate outwards. Median strive of unequal length and transverse, 
about 18 in 0,01 mm. Strie of the other portions of the valve very radiate, becoming closer 
towards the ends, about 26 in 0,01 mm. — Diatomiste IT p. 57 Pl. III] f. 15, 16. 

Fresh water: Oregon, fossil! 

This is a very interesting species, the lower valve of which perfectly resembles that of 
Actinoneis. It appears to be akin to A. heteromorpha of the subgenus Actimoncis. There can be 
no doubt that Nav. Vaszaryi Panv., which represents the lower valve, is very nearly related to 
the form from Oregon, of which I have examined an entire frustule. The differences are slight, 
as to the size, the outline, and the coarseness of the striation, for which reason I am not inclined 
to consider them as distinct species. 


2. A. hyperborea Grun. (1882). -— Outline linear, with broad, sometimes cuneate, ends, 
slightly constricted in the middle. LL. 0,026 to 0,028; B. 0,o065 to 0,oos mm. slightly arcuate. 
Upper V. with obsolete median line and broad, linear area. Strive 27 in 0,01 mm., radiate at the 
ends. Lower V. without areas. Median strive 24, terminal 30 in 0,01 mm. — Cr. M. D. N:o 314. 
Franz Josefs Land D. p. 102 Pl. I f. 4, 

Marine: Franz Josefs Land (Grun.). 
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3. A. gibberula Grun. (1880). — Lanceolate, with obtuse ends. I. 0,018 to 0,02; B. 0,0045 
to 0,005 mm. Upper V. with wide, lanceolate area. Strive 22 in 0,01 mm. Lower V. with narrow, 
lanceolate axial area, centrally not transversely dilated. Strive about 22 in 0,01 mm. radiate, 
more distant in the middle than towards the ends. In the zonal view the upper margin of the 
lower valve is gibbous in the middle. — A. D. p. 22. V. H. Syn. Pl. XXVII f. 47 to 49. 

Hot springs: East Indies (Grun.). 

Var. angustior Grun. — Valves narrower. — V. H. T. N:o 139. 

Fresh water: Stuttgart. 


4. A. Holstii Cu. (1881). — Lanceolate, with obtuse, subrostrate ends. L. 0,028; B. 0,009 
mm. Upper V. with broad and lanceolate axial area. Strive 14 in 0,01 mm. subradiate in the 
middle, parallel at the ends. Lower V. with very narrow axial area, dilated in the middle to a 
central area not reaching to the margin. Strive 13 (middle) to 14 or 15 (ends) in 0,01 mm., ra- 
diate. — D. from Green]. and Arg. p. 13 Pl. XVI f. 6, 7. 

Fresh water: Greenland, Kornak! 


5. A, marginulata Gru. (1880). — Elliptical. LL. 0,011 to 0,022; B. 0,005 to 0,oos mm. 
Upper V. with broad, lanceolate area. Strizv 24 in 0,01 mm. marginal. Lower V. with very 
narrow or indistinct axial area. Central area large, quadrate. Striew 23 to 27 in 0,01 mm. — 
A. D. p. 21. V. H. Syn. Pl. XXVIT f. 45, 46. Achnanthidium delicatulum Scuum. Tatra p. 61 
1 glee) bh a ae 

Fresh water, alpine regions: Arctic America! Greenland! Norway (Dovre)! Russian Lap- 
land (Fiskarehalf6n). 


6. A. americana Cx. (1893). — Broadly elliptical with obtuse or subtruncate ends. L. 0,013; 
B. 0,006 mm. Upper V. with broad, lanceolate area and about 16 strive in 0,01 min., unilaterally 
interrupted. Lower V. with lanceolate area. Striw abont 17 in 0,01 mm., radiate and shortened 
in the middle of the valve. —— Diatomiste II Pl. III f. 17, 18. 

Fresh water: Crane Pond, North America! 


7. ©. biharensis Pant. (1889). — Elliptical. L. 0,023 to 0,026; B. 0,013 to 0,016 mm. 
Upper V. with lanceolate area, transversely dilated in the middle, and distinct median line. Strize 
11 to 12,5 in 0,01 mm. radiate. Lower V. with marginal, costate and radiate strie, 8 to 12,5 in 
0,01 mm. and with a row of parallel strive (12,5 in 0,01 mm.) along the median line, separated 


from the marginal striz by narrow lateral areas. — Pant. II p. 57 Pl. V f. 90, 94. 

Marine: Bory, Hungary (Pant.). 

Var. minor Panv. (1889). — L. 0,016; B. 0,08 mm. Upper V. with a row of short striz, 11 in 
0,01 mm., at some distance from the margin, and enclosing a broad, lanceolate area without median 
line. Lower V. with 11 striz in 0,01 mm., reaching to the median line. — Panr. II Pl. IV f. 75, 76. 


Marine: Hungary, fossil (Pant.). 
5 


8. ©. pygmea Scuum. (1864). — Broadly elliptical, with rounded ends. LL. 0,007 to 0,011 
mm. Strie 15 in 0,01 mm. Upper V. with broad, lanceolate area. Lower V. with narrow area. 
+= Preuss. ‘Ds di Nachtirs ps 19 Pell fide 

Brackish water: Baltic (Schum.). 

9. C. Pelta A. 8S. (1874). — Broadly elliptical. L. 0,02; B. 0,015 mm. Upper VY. with 
broad, lanceolate area. Strive 12 in 0,01 mm. marginal. Lower VY. with straight median line. — 
N.S: D. p93 PL Ab, SAtI OX CT eutogo: 

Marine: North Sea (A. S8.). 

10. ©. quarnerensis Grun. (1862). — Elliptical. L. 0,022 to 0,035; B. 0,012 to 0,016 mm. 
Upper V. with very large, usually irregularly punctate area. Strize 9 in 0,01 mm., marginal, not 
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punctate. Lower V. with straight median line, ending near the margin. Its central pores some- 
what distant. Axial area narrow; central large, orbicular. Striv 8 to 9 in 0,01 mm. slightly 
radiate, not distinctly punctate. — Rhaphoneis quarn. Grun. Verh. 1862 p. 381 Pl. IV f. 24. C. 
quai SsN. 1S. Dap. 93, Pl. TIL f:15 to 16. Atl. CXCIT, p- 20 to 24. Navieula Ovulum A. 8. 
Nae Oa Pio ete 12a: clavigera OJ Mara M..J..(n.,s:) VIT Pl. VII f. 5? 

Marine: Greenland! Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Fossil: 
Karand, Hungary (a small form lL. 0,015 mm.)! 


11. A. Lilljeborgii Gruy. (1881). — Lanceolate, obtuse. L. 0,017 to 0,046; B. 0,008 to 0,01 
mm. Upper V. strongly silicious, with lanceolate axial area, one third of the breadth of the valve, 
with coarse scattered granules. Coste 8 to 9 in 0,01 mm.,, slightly radiate, not punctate. Lower 
valve thin, with lanceolate narrow axial area. Striz 12 in 0,01 mm., radiate in the middle, 
where some are of unequal length, parallel at the ends, finely punctate. — Bot. Centralbl. 1881 
pa os. Cr, a, Me DeNeo 102; 311. Diatomiste II Pl. III f. 19, 20. 

Marine: Grip and Bergen, Norway! Ile de Bréhat, the Channel (Grunow). 


12. €. Lagerheimii Cu. (1893). — Outline elliptical. L. 0,02 to 0,028; B. 0,01 to 0,015 mm. 
Upper V. with lanceolate axial area, having in its middle two longitudinal rows of coarse puncta. 
Striz costate, 8 in 0,01 mm., the two median unilaterally united into a horseshoe-like marking. 
Lower V. delicate with straight median line. Central area Pa with very large lunate lateral 
areas. Strie fine, 25 in 0,01 mm. — Diatomiste IJ Pl. IIT f. 21, 22. A.S. Atl. CXC, 46? 

Fresh water: Ecuador, Sn. Nicolas, reg. trop.! 


Actinoneis Cu. N. G. 


Outline rhomboid to lanceolate. Walves very dissimilar. Upper valve with strong coste 
and narrow axial area. Lower valve delicate, with finely punctate and strongly radiate strie. 
No marginal rim. 

This group comprises a number of peculiar diatoms, the upper and lower valves being ex- 
ceedingly dissimilar. The lower valves are finely punctate-striate and the strie are usually alter- 
nately longer and shorter in the middle, and strongly radiate throughout. Valves of such a cha- 
racter are met with only in the group of Navicule microstiqgmatice and heterostiche, and ina less 
degree in the Navicule lineolate (Nav. Gastrum for instance). 


Artificial key. 


L ee valve with an unilateral horseshoe-shaped marking ............ 2%. 
— without — — -- — — the Dito gnac Roane ane rer 

2. ae Mowetmyalvcmwithmlateraleanease- | 0s sy.) - 2 eek o 4. A. enopimnata, Cre 

— without — — ey emer ene LeLeyONLOn pam CHUNG 

3 eu ae area of the upper valve fanecolate! be. SEA, Apiorensiana Grunt 
— = Parrows.linearerd §. ier es, adh) settee: aeyabe i, - And 
y { Valve apiculate or rostrate. © © © 6 6 - ee ee ee ee BS 
\ — not — =~ ee ee ee ah asin GE 

P CosteuGmineOlonuenitins Ga cee as on cel apy One  ca gh s Al. 6 a le CasTR. 

= 19 ee ee ee Ee, Sc eee a. ens AL MISpOr urn 
6. 1 ls SHOLtSTHOMDOIG heer see: SP ha ha, MA. Pome. Rete es SIE VAT, iG baldjikiit Brow. 
elongated — or lanceolate... . WI, tec PA esh o Yored ay becyet: 

7. yosgearee and central area of the lower valve indistinct Pee Wess) 2 bik 2) 0A bata A. Clenet GRUN. 
— — = =o CSUN C teat ce ten et) sop ates weleee ae ee O: 

8. Axial area suddenly dilated to a fimbriate central area... .... . . A. danica FLOGEL. 

te =eilanceolate MeMAI i: “HOA ane beet eed eieet afte che Ab boLinica’ CL. 
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1. A. Clevei Grun. (1860). — Lanceolate, obtuse. L. 0,013 to 0,024; B. 0,006 to 0,009 mm. 
Upper V. with linear, narrow axial area~ (sometimes with rudimentary central nodule, Grun.). 
Cost 9 to 11 in 0,01 mm., radiate; intermediate spaces distinctly punctate. Lower V. with very 
narrow axial area and very small or indistinct central area. Strive 18 to 24 in 0,01 mm. strongly 
radiate, punctate. Median striz more distant than the others.. AS Dep, O21 WA Sivan: 
PL xX Vista, 

Fresh water: Billingen (Westergitland, Sweden)! Gulf of Bothnia at Tornea! 


2. A. bottnica Cri. (1891). — Lanceolate, subacute. L. 0,017 to 0,032; B. 0,005 to 0,01 
mm. Upper V. with narrow, linear axial area, and parallel transverse costie, 11 to 12 in 0,01 
mm.; intermediate spaces coarsely punctate (puncta 18 in 0,01 mm.). Lower V. with lanceolate 
axial area. Strive 17 (middle) to 25 in 0,01 mm., radiate throughout. Among the median strive 
some shorter ones are frequently intercalated. — A. Clevei var. bottn. — Cu. D. of Finl. p. 52 
PIP SEED ea: 

Slightly brackish water: Gulf of Bothnia, at Tornea! 


3. <A. dispar Cx. (1891). — Elliptical or lanceolate, with rostrate ends. I. 0,023; B. 0,009 
mm. Upper V. with linear, narrow axial area. Coste parallel, 19 in 0,01 mm., not distinctly 
punctate. Median cost abbreviate. Lower V. with indistinct axial area and orbicular central 
area. Striz about 19 in 0,01 mm. strongly radiate throughout, and in the middle alternately 
longer and shorter. — D. of Finl. p. 52 Pl. III f. 2, 3. 

Brackish water: Gulf of Bothnia, at Tornea! 


4. A. inopinata Cx. (1893). — Rhomboid, acute. L. 0,027; B. 0,009 mm. Upper V. with 
narrow axial area and, unilaterally, a horseshoe-shaped marking in the middle. Costie 12 in 0,01 
mm. almost parallel, not punctate. Lower V. with narrow axial area and quadrate central area, 
uniting with lunate lateral areas. Striz 14 in 0,01 mm., radiate, not distinctly punctate. — 
Diatomiste II p. 57 Pl. III f. 13, 14. 

Marine: Baldjik (near Varna) fossil! 


5. A. heteromorpha Grun. (1880). — Rhomboid to lanceolate. L. 0,046 to 0,08; B. 0,02 to 
Oo25 mm. Upper V. with narrow axial area and a horseshoe-shaped, unilateral marking in the 
middle. Coste 8 to 10 in 0,01 mm., slightly radiate, indistinctly (finely Grun.) punctate. Lower 
V. with broad lanceolate central area. Strive 7 (middle) to 9 (ends) in 0,01 mm. strongly radiate 
throughout. —- A. D. p. 23. Cx. Diatomiste II Pl. III, 11, 12. 

Fresh water: Demerara River! 


6. A. danica FiéeEet (1873). — Rhomboid, acute. L. 0,036 to 0,05; B. 0,011 to 0,015 mm. 
Upper V. with narrow axial area. Coste 8 to 13 in 0,01 mm. slightly radiate or almost parallel, 
alternating with fine lineole, twice as close as the costw. Lower V. with narrow axial area and 
transverse central area, fimbriate at the ends. Striz about 26 in 0,01 mm. strongly radiate 
throughout, in the middle alternately longer and shorter. — C. danica FLécuL Pommerania D. 
p- 91 f. 14. Ach. danica Grun. A. D. p. 21 (1880). A. heteropsis Grun. Cl. M. D. N:o 154 (1878). 
Stauroneis cornuta Leup. Forrm. D. de Ceylon p. 37 Pl. IIL f. 36 (1879). Schizostauron fimbriatum 
Grun. Hedwigia 1867 p. 28. 

Marine: North Sea (Grip in Norway)! Mediterranean Sea! Adriatic (Grun.), Florida! 

Var. major Cu. — L 0,07 to 0,08; B. 0,03 to 0,035 mm. Upper V. with 9 subradiate and 
anastomosing costee in 0,01 mm. Lower V. with 16 distinctly punctate striz in 0,01 mm. — 
Pll to..o: 

Marine: Baldjik, fossil! 


7. <A. Lorenziana Grun. (1862). — Lanceolate, subacute. L. 0,04 to 0,05; B. 0,022 mm. 
Upper V. with narrow lanceolate axial area, and strong, very slightly radiate cost, 7 m 0,01 
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mm. Intercostal spaces finely punctate (puncta about 23 in 0,01 mm.), frequently apparently 
smooth. Lower V. with straight median line, very narrow axial area. Central area transversely 
dilated. Strive in the middle 18, at the ends much closer, about 27 in 0,01 mm. — Rhaphoneis 
Lorenziana Grun. Verh. p. 381. Rhaph. fluminensis Grun. |. c. Pl 1V f.5. V.H. Syn. Pl. XXXVI 
f. 34. C. robusta Lrup. Fortm. D. de Ceylon I f. 1? Achn. danica Panv. II Pl. 1V f. 66? Rhapho- 
neis Scutellum Pxtir D. de Ningpo Pl. III f. 6? 

Marine: Barcelona, Balearic Islands! Adriatic (Grun.), Bab el Mandeb! Macassar Straits 
(Grove Coll.)! 

This species is in the index to the plates in GruNow’s monograph erroneously named K. flu- 
minensis. I have seen an entire frustule in Grove’s collection, but the coarse structure of the 
upper valve made the examination of the lower very difficult. It is doubtless no Rhaphoneis, but 
a species nearly akin to A. danica. 


8. A. mammalis Casrr. (1886). — Elliptical, apiculate. L. 0,045 to 0,063; B. 0,02 to 0,038 
mm. Upper V. with narrow, linear axial area and slightly radiate cost (6 in 0,01 mm.) alter- 
nating with double rows of small puncta, 11 to 14 in 0,01 mm. Lower VY. with very narrow axial 
area. Central area transverse, widening outward, and laciniate. Strive 21 (middle) to 25 (ends) in 
0,01 mm. in the middle alternately longer and shorter, finely punctate. — Rhaphoneis mammalis 
Castr. D. Voy. Chall. p. 48 Pl. XXVI f. 3 (upper valve). Stawroneis tahitiana Castr. |. ce. Pl. XX 
f. 16 (lower valve)? Stauroneis apiculata Grea. Ed. N. Phil. J. X (nm. s.) 1859 p. 30 Pl. IV f. 8 
(lower valve)? Stauroneis? obesa Grev. T. Bot. Soc. V. VIII p. 237 Pl. III f. 12 (lower valve)? 
A. mammalis Icon. n. Pl. III f. 13, 14, 15. 

Marine: Galapagos Islands! Macassar Straits (Grove Coll.)! 

Var. reticulata Cu. — Upper V. without rows of puncta between the cost, but connected 
by longitudinal coste, forming an irregular reticulum. — PI. III f. 16. 

Marine: Macassar Straits (Grove Coll.)! Galapagos Islands! 

Of the var. reticulata I have seen, besides upper valves, an entire frustule, with distinct 
median line and transverse central area, but the coarse structure of the upper valve prevented 
the exact examination of the lower valve, which however seems to have the same structure as 
the type, although that of the upper valves is so different. The outline of both forms is exactly 
the same. 


9. A. baldjikii Brw. (1859). — Rhomboid. L. 0,045; B. 0,03 mm. Upper V. with linear 
axial area and strong radiate coste (7 in 0,01 mm.) without intercostal puncta, and in the middle 
alternately longer and shorter. Lower V. without axial area, central area small rounded. Strix 
10 to 11 in 0,01 mm., strongly radiate throughout, punctate, in the middle alternately longer and 
shorter. — Odontidiwm Bald. Brw. M. J. VIL p. 180 Pl. IX f. 10. Rhaphoneis Bald. Grun. Verh. 
1862 ‘p. 379. Achn:ibaid. Groun. A. D. ‘p: 21. ‘Pant. II Pl. XT f. 208" QLeono ns Pl IIT f. 4, 5. 
A. bald. var. subquadrata Pant. II] Pl. XIII f. 202. Dimeregramma baldj. WALKER and CHASE 
Noe: DP Et. 35) 1886. 


Marine: Baldjik near Varna, fossil! 


Microneis Cu. N. G. 


Valves small, linear to lanceolate, not very dissimilar. Upper valve with fine, parallel 
strie and central, straight, narrow axial area. Lower valve with fine, almost parallel strive. No 
marginal rim. Frustule genuflexed. 

This group comprises a number of usually very small diatoms, partly stipitate, partly free 
and frequently genuflexed. Most of them inhabit fresh water, hot springs and brackish water. 
As to their affinities, they seem to be most nearly akin to the Navicule minuscule and Navicule 
mesoleie. 
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Artificial key. 


Valve biconstricted 


A. trinodis Arn. 


1 

— not constricted PIES. 2. 
bs Lower valve with a transverse fascia . 3. 
- -- — without . 4. 


— narrow, elliptical 
— elliptical, rostrate . 


J 
\ 
J 
\ ; 
(ivalxe narrow, linear-lanceolate . 
] 
\ 
\ 


A. affinis Grun. 
. A. hungarica Gren. 
A. exigua GRuN. 


n Valve broad and short . By 
j — narrow and elongated Suechdee pNaMEY So iyshee 
5 J Strie fine (25 in 0,01 mm.) A. Biasolettiana Kivrz. 
“| — coarse (10 to 14 in 0.01 mm.) re niaty EHO 
6 J Valve broadly lanceolate . A. delicatula Kurz. 
‘ \ —_ elliptical A. Hauckiana Gren. 
: J Strie 12 to 16 in O,o1 mm. 8. 
‘ \ — 21 or more raed he 
8 { Valve lanceolate . . A. Hudsonis Grun. 
“|! —""Tinear: . _ A. glabrata Grun. 
q | Strie 21 in 0,01 mm. L A. exilis Kivz. 
“" |.) — 24 or more in 0,01 mm.. 10. 
10 J Valve with parallel margins alt, 
“ \ = — slightly convex F 12. 
11 j Fresh water habitat . A. linearis W. Sm. 
‘ \ Marine . A. teniata Gron. 
12 | Ends subcapitate A. microcephala Kisrz. 
TF c=) Wobtasel neu ted aq. la Beat ae are ee Al tissoma@akcinz, 
1. A. minutissima Kiirz. (1833). — Linear with somewhat attenuate and obtuse ends. 


L. 0,015 to 0,02; B. 0,003 to 0,oo4 mm. Upper V. with narrow, linear axial area. Striz about 
26 in O,o1 mm. parallel. Lower V. without axial area and with small, transverse central area. 
Strie about 25 in 0,01 mm., stronger in the middle, slightly radiate. — Dec. N:o 75 (1833) accor- 
ding to Lagst. Grun. A. D. p. 23. V. H. Syn. p. 131 Pl. XXVIII f. 35 to’38. “A. exits W. Sm. 
Be) SR xoxox VI te 03. 

Fresh water: Sweden! Germany! England! Belgium (V. H.), probably common everywhere. 

Var. cryptocephala Grux. — Smaller, with slightly capitate ends. L. 0,012 to 0,018; B. 0,002 
to 0,003 mm. Strie about 30 in 0,01 mm. — V. H. Syn. Pl. XXVII f. 41 to 44. 

Fresh water: Finland! 


2. A. microcephala Kirz. (1844). — Linear lanceolate, with subcapitate ends. L. 0,009 
to 0,026; B. 0,oo3 mm. Upper valve with linear axial area and parallel striz, 30—36 in 0,01 mm., 
the median strie abbreviated. Lower V. without axial area and with small transverse central 
area. Strive about 32 in 0,01 mm. slightly radiate. A. microcephalum Kivz. Bae. 75 Pl. IL 
f. 18, 19 (1844). Gron. A. D. p. 22. V. H. Syn. p. 131 Pl. XXVIII f 20 to, 23, Nawcala 
pachycephala Scuum. Preuss. D. 2:te N. Il f. 44? 

Fresh water: Sweden (Helsingland)! Belgium (V. H.). 

Achnanthidium microcephalum W. Sm. B. D. is probably Anomoconeis exilis GRuN. 


3. A. linearis W. Sm. (1855). — Linear with rounded ends. L. 0,01 to 0,02; B. 0,003 to 
0,oo4 mm. Upper V. with narrow, linear axial area and parallel strive, 24 to 27 in 0,01 mm. 
Lower V. without axial area and with small and transverse central! area. Striee 22 to 28 in 0,01 
mm. — Achnanthidium lin. W. Sm. Ann. and Mag. Nat. Hist. 1855 p. 8 Pl. If. 9. B. Di Il 
p. 31 Pl. LXI f. 381. Achnanthes lin. Grun. A. D. p. 23. V. H. Syn. p. 131 ‘Pl. XXVIT £31732. 
Fresh water: Norway (Dovre)! England! Belgium (V. H.). 
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Var. pusilla Grun. (1880). — L. 0,013 to 0,017; B. 0,003 to O,joo4 mm. Striw 18 to 23 in 
0,01 mm. — A. D. p. 23. V. H. Syn. Pl. XXVII f. 33, 34. 

Fresh water: Greenland! Norway (Dovre)! 

Var. Jackii Rasy. (1861). —- Broader. L. 0,015; B. 0,0045 mm. Strive about 25 to 26 in 
O,o1 mm. — Achnanthidium Jacki Rasu. Alg. E. N:o 1008. V. H. Syn. Pl. XXVII f. 24. 

Fresh water: Baden (Rabh.)! 


4. A. exilis Kitz. (1833). — Linear-lanceolate, with rounded ends. L. 0,015 to 0,03; 
B. 0,008 to 0,009 mm. Upper V. with narrow, axial area slightly dilated at the middle. Striw« 
parallel, about 21 in 0,01 mm. Lower V. without axial area and with small and rounded central 
area. Strive slightly radiate throughout, in the middle 20, at the ends 27 in 0,01 mm. — Dee. 
N:o 12 (according to Lagst.). Grun. A. D. p. 22. V. H. Syn. Pl. XXVIIf. 16 to 19. A. subhun- 
garicum Gutw. Materialy p. 29 Pl. I f. 26? 

Fresh water: Belgium (V. H.), Germany! 


5. A. glabrata Grun. (1863). — Linear, with rounded ends. LL. 0,012 to 0,046; B. O,oo6s 
to 0,013 mm. Upper V. with 12 to 13 striz in 0,01 mm. Lower V. with 13 to 15 striz in 0,01 
mm. coarser in the middle than elsewhere. Frustule with broad connecting zone, and rudimentary 
diaphragms at the ends. — Verh. 1863 p. 146 Pl. IV f. 17. A. D. p. 22. 

Marine: California (Cl. M. D. N:o 120), Pacifie Ocean, New Zealand, North and South Ame- 
merica (Grun.). 

Var. auklandica Grun. (1880). — L. 0,035 to 0,o4 mm. Strie 22 to 24 in 0,01 mm. Median 
strie more distant, 10 to 11 in 0,01 mm. — A. D. p. 22. 

Marine: Auckland (Grun.). 

Akin to this species is probably the incompletely described and figured Cymbosira minutula 
Grun. (Verh. 1863 p. 146 Pl. IV f. 27). 


6. A. Biasolettiana Kirz. (1844). — Broadly lanceolate, with obtuse, rounded-truncate ends, 
somewhat gibbous in the middle. IL. 0,055 to 0,031; B. 0,0065 to 0,007 mm. Upper V. with narrow 
linear axial area. Strie parallel, about 25 in 0.01 mm. Lower V. without axial area; central 
area small, rounded. Strive 25 in 0,01 mm. slightly radiate in the middle. -— Synedra Bias. Kivz. 
iSdenp oe LE tif 22. Achn. Bias. Groun. A. Dip. 22° V.H. Syn. p.130' Pl. XX VIL f. 27, 28. 

Fresh water: Hungary (Grun.), Belgium (V. H.). 


Forma minuta Grun. (1880). — L. 0,012 to 0,013; B. 0,0045. Strize 24 in 0,01 mm. — 
A. D: p. 22. 

Fresh water: Triest (Grun.). 

Var. sublinearis Gruxn. — Linear, narrowed at the ends. L. 0,014; B. 0,oo4 mm. Strize 17 


nope ane O-ea, mm, = Ve, EL..'T. Neo Ll. 
Brackish water: Belgium (V. H. T.). 


7. <A. teniata Grun. (1880). — Frustule scarcely arcuate. V. linear, with rounded ends. 
L. 0,02 to 0,03; B. 0,005 mm. Lower V. without areas. Striz about 24 in 0,01 mm. more distant 
in the middle and closer towards the ends. — A. D. p. 22 Pl. I f. 5. 

Marine: Sea of Kara (Grun.). 


8. A. Hudsonis Grun. (1881). — Linear-lanceolate or subelliptical, with broad and obtuse, 
frequently subrostrate, ends. L. 0,015 to 0,035; B. 0,005 to 0,oos mm. Upper V. with narrow, 
linear axial area and parallel striw, 15 to 16 in 0,01 mm. Lower V. with narrow axial area; 
small and orbicular or subrhomboidal central area. On each side of the central nodule is a lunate 
marking. Strive 14 in 0,01 mm., slightly radiate. — V. H. Syn. XXVII f. 25, 26. 

Brackish water: Hudson River! 
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9. A. trinodis Arynorr (1861). — Linear, gibbous in the middle and at the broad ends. 
L. 0,015 to 0,02; B. 0,005 mm. Upper V. with narrow axial area dilated in the middle to an 
almost orbicular, small central area. Striz about 30 in 0,01 mm. parallel. Lower V. without 
distinct axial area and with small central area. Strive about 30 in 0,01 mm. parallel. — Achnan- 
thidium trinode Prrrcu. Inf. p. 872 Pl. VIII f. 9. Nav. trinodis Grun. Verh. 1860 p. 551 Pl. 1V 
f. 8. Rhotconeis trin. Grun. Verh. 1863 p. 147. Achn. trin. V. H. Syn. Pl. XXVII f. 50 to 52. 
Fresh water: England, Tyrol (Grun.). 


10. A. delicatula Kirz. (1844). — Elliptic-lanceolate, frequently with subrostrate ends. 
L. 0,01 to 0,02; B. 0,005 to 0,011 mm. Upper V. with narrow, linear axial area. Strie 14 to 15 
in 0,o1 mm. almost parallel. Lower V. with indistinct axial area and very small, orbicular central 
area. Strive 17 to 19 in 0,01 mm. the median shorter. — Achnanthidium dclicatulum Kivz. Bac. 
p. 75 Pl. III f. 21. Achnanthes delic. Grun. A. D. p. 22,1880. V.H. Syn. p..130,Pl_ XXVII £3, 4. 

Brackish water: Greenland! Arctic America! North Sea! English Channel! Balearic Islands! 
San Francisco! 


11. A. Hauckiana Gruy. (1880). — Elliptical to elliptic-lanceolate. L. 0,012 to 0,031; 
B. 0,006 to 0,oos mm. Upper V. with linear, narrow axial area. Striw 10 to 12 in 0,01 mm., 
parallel, lower V. without axial area and with small central area. Strie 10 to 13 in 0,01 mm. 
radiate. — A. D. p. 21. <Achn. Hauck Grun. V. H. Syn. Pl. XXVII f. 14, 15. 

Hot springs and brackish water: Triest (Grun.), Canada! New Zealand! Tasmania! Cape Horn! 


12. A. affinis Grun. (1880). — Linear-lanceolate, obtuse. L. 0,015 to 0,023; B. 0,003 to 
0.0035 mm. Upper V. with narrow, linear axial area. Strie parallel 27 to 30 in 0,01 mm. Lower 
V. with narrow axial area. Central area a transverse fascia, reaching to the margin. Striz about 
30 in 0,01 mm. radiate throughout. — A. D. p. 20. V. H. Syn. p. 130 Pl. XXVIII f. 39, 40. 

Fresh water: Belgium (V. H.), Tasmania! North America, White Mountains! 

Var. jamalinensis Grun. (1880). — L. 0,037; B. 0,005 mm. Strive of the lower V. 16 in 0,01 
mm. — A. hungarica var.? jamal. Grun. A. D. p. 20. 

Marine(?): Sea of Kara (Grun.). 


13. A. exigua Grun. (1880). — Broadly elliptic-lanceolate, with rostrate, obtuse ends. 
L. 0,013 to 0,017; B. 0,005 to 0,006 mm. Upper V. with narrow, linear axial area. Strize about 
22 in O,o1 mm. parallel. Lower V. with very narrow axial area. Central area a transverse 
fascia, reaching to the margin. Strive about 25 in 0,01 mm. slightly radiate throughout. — Stauro- 
neis exilis Kitz. Bac. p. 105 Pl. XXX f. 21. Scuum. Preuss. D. II Nachtr. Pl. II f 59... Ach. 
exigua Grun. A. D.p. 21. V. H. Syn: Plo XeVil f295 30: 

Fresh water, hot springs: Sweden (Hernésand, interglacial deposit)! Germany (Berlin)! 
Brazil! Ecuador! Surinam! Java! New Zealand! Hawaii! 


14. A. hungarica Grun. (1863). — Narrow elliptical or linear-lanceolate with subcuneate 
ends. L. 0,02 to 0,03; B. 0,006 to 0,oo7 mm. Upper V. with narrow axial area, in the middle 
dilated to a narrow, short, transverse central area. Striee about 21 in 0,01 mm., parallel. Lower 
V. with narrow axial area. Central area a broad fascia. Strize about 21 in 0,01 mm., slightly 
radiate. — <Achnanthidium hungaricum Grun. Verh. 1863 p. 146 PL 1V f. 8. Aechnanthes hung. 
A. D. p. 20. V. H. Syn. p. 130 Pl. XXVII f. 1, 2. Achnanthidinm neglectum Scuum. Preuss. 
D., IL, Nachtr. ps S421. DL thle, 

Fresh water: Sweden (Grun.), Belgium (V. H.), Hungary (Grun.), Illinois! Brazil! Ecuador! 
Australian Alps (Rieva Lagoon)! 

To this group may belong Achnanthes Gregoryana Grev. (M. J. VII p. 84 Pl. VI f. 18, 14) 
if this form, of which the zonal view is figured, be really an Achnanthes, but it appears more 
probable that it may represent an arcuate Gyrosigma perhaps G. arcticum., 


: 
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Achnanthidium (Kitz. 1844) Hers. 1863. 


Outline more or less linear, rarely elliptical. Valves dissimilar. Upper valve without cen- 
tral nodule and median line, but with narrow, frequently asymmetrical axial area, not costate 
(except A. groenlandica). Structure transverse rows of puncta (except A. groenlandica). Lower 
valve with straight, central median line. Central nodule usually stauroid. Central area a trans- 
verse fascia. Structure: transverse rows of puncta. Frustule genuflexed, without rim. Connecting 
zone usually with longitudinal rows of short strie. 

Cell-contents (of A. lanceolata) a single chromatophore-plate along the inside of the upper 
valve or (as in A. brevipes) two plates, deeply sinuose in the middle along the inside of the 
connecting zone. In conjugation one cell (A. brevipes) gives origin according to LipErs to one 
auxospore (Pfitz. Bau und Entw. p. 85). 

This group comprises most of the stipitate species of Achnanthes of authors. They agree 
in outline with the true Achnanthes, which have an entirely different structure. Whether the 
genus formed by me is natural is somewhat doubtful, the cell-contents of A. lanceolata being very 
similar to those of Cocconeis, and those of A. brevipes agreeing with those of Navicula. On the 
other hand A. grocnlandica differs in the costate upper valve and is remarkable for the rudimen- 
tary diaphragms at the ends of the frustule, which point to some affinity with the Tabellarize 
(Entopyla). The exact position of this group in a natural system is impossible to define at present. 


Artificial key). 


jauee of the upper valye with a horseshoe-shaped mark .... . . A. lanceolata Bris. 
ile (A. Peragalli Bris. a. Hirt.). 
| — — -- — without — — ——werwts Ate ats AER. SLD es 
9 J Margin crenulated ........ . A. crenulata Grun. (A. brevipes var. swbcrenulata). 
ne | OC NE ae SOUS Ras MM) la Yo he eg) OBE 
3 f Upper valve with transverse coste .............. =... A. groenlandica Ct. 
i - -— = — LO WAROMEDULCI Ne tee oe. erg ae tee fe ee hata is, Oe 
4 jj aetabearea of the upper yalve*centraly 4 . 2. 88h By 
oe sh = excentric). Ieee AE Ad. SUPE el ede a kor'6) 
5, vee inane wes ene dar) gemee iy.) verge nl) 9A. Mesogongiia (GRUN: 
a —emlanceolateyta near in cl ie ane. Aa margaritarwm Cn 
6 (velwencentrally, Gibbous) Ger) at ce ens on ew 1. 2 wy  Annfata GRun. 
“l= _ WSS oy gut Seed ce: “Severin: Sp Rh GLE On Bone een aioe ened 
7 Wei Siiall@avdmcousuticiedme nt i-inr. eon. A. COdnCclata BRER. 
- —_ — — elliptical or large, and constricted, or not... ..... A. brevipes Ac. 
I. A. margaritarum Cr. (1893). — V. not arcuate, lanceolate, with slightly protracted 


ends. I. 0,05 to 0.06; B. 0,o2 mm. Upper V. with central, narrow axial area. Strie 10 (middle) 
to 13 (ends) in 0,01 mm. very slightly radiate, composed of distinct puncta, arranged in straight, 
longitudinal rows, 15 in 0,01 mm. Lower V. with straight median line, indistinct, axial and small, 
orbicular central area. Striz 10 (middle) to 15 (ends) in 0,01 mm. composed of puncta, arranged 
in straight longitudinal rows, 13 in 0,01 mm. — Diatomiste II p. 57 Pl. III f. 9, 10. 

Marine: Pearl Islands (near Java?)! 

This remarkable species is not akin to any other. The upper valve has some resemblance 
of Rhaphoneis amphiceros. 


2. <A. lanceolata Bris. (1849). — Narrow, elliptic-lanceolate to broadly elliptical, with 
rounded, obtuse, rarely rostrate, ends. L. 0,017 to 0,035; B. 0,005 to 0,oos mm. Upper V. with 


') The incompletely known Ach. beccata Leup. FortM., A. agglutinata Grun. and Cocconeis perpusilla Pant. not 
included. 
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linear, central axial area, on one side of which, in the middle of the valve, there is a horseshoe- 
shaped area. Strive 13 in 0,01 mm. almost parallel, coarsely punctate. Lower V. with narrow 
axial area and broad, quadrate or rectangular central area. Strive 14 in 0,01 mm., slightly radiate, 
coarsely punctate. — Achnanthidium lanceolatum Kivrz. Sp. Alg. p. 54. W. Sm. B. D. I Pl. XX XVII 
f. 304. Achnanthes lance. Grun. A. D. p. 23. V. H. Syn. p. 13] Pl. XXVII f. 8 to 11. Stauro- 
neis truncata Scuum. Preuss. D. I Nachtr. p. 22 f. 28. 

Fresh water: Throughout Europe! Amsterdam Island! Tasmania! New Zealand! Australia 
(North Australia, Daintree River, Australian Alps)! Illinois! Ecuador! 

Var. dubia Grwun. (1880). — Broadly lanceolate. L. 0,015 to 0,017; B. 0,007 to 0,0072 mm. 
Strie 13 to 14 in 0,01 mm. — A. D. p. 23. V. H. Syn. p. 132 Pl. XX VItef. 12, 13. 

Fresh water: Belgium (V. H.), Austria (Grun.)! 

Var. elliptica Cu. (1891). — Elliptical. L. 0,012 to 0,016; B. 0,007 to 0,009 mm. Upper V. 
with 16 strie in 0,01 mm. — D. of Finland p. 51 Pl. JIL £10; 11. 

Fresh water: Abo in Finland! 


Var. Haynaldii Saarscu. (1881). — Inflated in the middle, with rostrate-capitate ends. LL. 
0,025 to 0,027; B. 0,007 mm. Strive 16 in 0,01 mm., indistinctly punctate. — Achn. Haynaldi Saarscu. 
Spec. Phyc. Aequat. p. 8 (according to De Toni Syll. p. 478). Cr. Diatomiste IT Pl. VII f. 14. 
Fresch water: Ecuador, Antisana! 


3. A. Peragalli Brun. a. Hiri. (1893). — Broadly elliptical, inflated, with protracted api- 
culate or subcapitate ends. L. 0,012 to 0,016; B. 0,006 to 0,oos mm. Upper V. with narrow, 
linear and central axial area, on one side of which in the middle of the valve there is a horseshoe- 
shaped area. Strive 17 in 0,01 mm. slightly radiate. Lower V. with large, outward dilated central 
area. Strie very fine and oblique. — D. d'Auvergne p. 50 Pl. I f. 4. 

Fresh water: Puy de Dome, living (Brun. Coll.)! 

A very small, but distinct species, resembling A. lance. var. Haynaldii. 


4. A. mesogongyla Grun. (1879). — Narrow, elongated, inflated in the middle, with rounded 
ends. L. 0,08 to 0,09; B. 0,013 to O,o14 mm. Upper V. with central, narrow axial area and 
transverse, coarsely punctate striz, 10 in 0,01 mm. (puncta 18 in 0,01 mm.). Lower V. with broad 
central fascia. Strize 11 in 0,01 mm. punctate; puncta 18 in 0,01 mm. — Ci. M. D. N:o 193. 
i Dep: 19." eons nest Bl Tl i. 2: 

Fresh water: Brazil! 


5. A. coarctata Bris. (1855). — Linear, slightly constricted in the middle, with broad, 
truncate ends. L. 0,04; B. 0,008 mm. Upper V. with very excentric, narrow, frequently infra- 
marginal, axial area. Strive 11 to 14 in 0,01 mm. punctate. Lower V. with broad central fascia. 
Strie 12 to 15 in 0,01 mm. slightly radiate, punctate. — Achnanthidium coarct. Ann. Mag. Nat. 
Hist. [2] Vol. XV p. 8 f. 10. W. Sm. B. D. Pl. LXI f. 3879. | Achnanthes coarct’ Gron! ALD: 
p. 20. V. H. Syn. p. 1380 Pl. XXVI f. 17 to 20. Achnanthidium coarct. var, elineata Lagst. 
Spitsb. D. p. 49 Pl. I f. 16. Achn. binodis Eun. M. G. Pl. XXXIV, 5, B, 12. 

Fresh water, moist earth, on mosses: Spitsbergen! Beeren Kiland (Lagst.), Arctic America! 
Sweden (Upsala)! England! France! Belgium (V. H.). 


6. <A. inflata Kirz. (1844). — Elongated, gibbous in the middle, with rounded capitate ends. 
L. 0,045 to 0,065; B. 0,015 to 0,o18 mm. Upper V. with very excentric axial area. Strie 9 to 
10 in 0,01 mm. parallel, composed of coarse puncta, about 9 in 0,01 mm. Lower V. with broad 
fascia. Strie about 10 in 0,01 mm. slightly radiate; puncta about 10 in 0,01 mm. — Stawroneis 
inflata Kiva. Bae. 105 Pl. XXX f. 22. Achnanthes ventricosa Kus. M. Geol. p. 226. Monogramma 
venty. Ens. M. Geol. Pl. I, I, f. 9, Pl. III f. 18, 19, 6, c Grev. T. Bot. Soc. Edinb. Vol. VIIT 
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p- 439 Pl. VI f. 6, 7. <Achnanthes inflata Grun. A. D. p. 19. Navicula clata Lup. Forrm. D. de 
Ceylon Pl. III f. 28. Aechn. brevipes var. tumidula Grun. A. D. p. 19. 

Fresh water, in tropical and subtropical regions: South Tyrol (Grun.), Pompeii (Grun.), 
Java! Australia! Tasmania! New Zealand! Tahiti! Brazil! Ecuador! Cuba (Grun.), Bourbon and 
Mauritius (Ehb.). 

Var. Smithiana Grey. (1866). — Ends cuneate. Striz coarser. — Monogramma Smithiana 
Grev. T. Bot. Soc. Edinb. Vol. VIII Pl. VI f. 3 to 5. 

Fresh water: Mauritius and New Hebrides (Grun.), Cameroon, Africa! 


+ 


7. A. brevipes Ac. (1824). — Linear-lanceolate, frequently slightly constricted in the 
middle, with cuneate ends. Upper V. with somewhat excentric axial area and transverse rows of 
coarse puncta forming irregular longitudinal rows. Lower V. with indistinct axial area. Central 
nodule transversely dilated into a stauros, reaching to the margin. Striz slightly radiate. Frus- 
tule genuflexed, stipitate. Connecting zone finely and transversely striate. 

Var. parvula Kiioz. (1844). — Elliptical. L. 0,01 to 0,02; B. 0,005 to 0,007 mm. Upper V. 
with 12 to 18 striz in 0,01 mm. Lower V. with about 15 striew in 0,01 mm. — A. parvula Kiirz.- 
aese Delo) dol NOClstey, a GRuNS AD» pel9. Voi Syn. p. 129 Pl. X XVI f. 25. to 28.. A. pa- 
chypus Mont. Ann. Sc. nat. (2) T. VIII p. 348 (accord. to Kiitz.). Ktrz. Bac. p. 76 Pl. XXI f. 2. 

Brackish water: Trondhjem! England! Ostend (V. H.), Calvados! Galapagos Islands! 

Var. Leudugert Temp. a. Brun (1889). — Broadly lanceolate with obtuse ends. I. 0,075 to 
0,095; B. 0,03 to 0,037 mm. Striz of the lower V. 6 in 0,01 mm. — Achn. Leud. D. foss. du 
Japon »p, 9, Pl. IX f,) 11. 

Marine: Japan, fossil (Temp. Br.). 

Var. typica Cu. — Linear with cuneate ends, frequently constricted in the middle. L. 0,07 
to 0,1; B. 0,02 mm. Upper V. with slightly excentric axial area. Striw 7 to 8 in 0,01 mm. 
coarsely punctate; puncta 7 to 8 in 0,01 mm. forming undulating longitudinal rows. Lower V. 
with indistinct axial area. Central area a narrow fascia, reaching to the margin. Striz 7 to 9 in 
0,01 mm. slightly radiate and coarsely punctate. — A. brevipes Aa. Syst. Alg. p. 1. Kirz. Dee. 
N:o 77, 78 (according to Lagst.) 1833. W. Sm. B. D. II Pl. XXXVII f. 301. V. H. Syn. p. 129 
Pl. XXVI f. 10 to 12. A. salina Kirz. Linnea 1838 p. 72. 

Brackish water: Arctic America! Greenland! Spitsbergen! Finmark! North Sea! Baltic! 
Caspian Sea (Grun.), Japan, fossil! Monterey and Mauritius (Grun. forma contracta A. D. p. 19). 

Var. marginata Cu. — Rhomboid-lanceolate, subacute. L. 0,12; B. 0,05 mm. Upper V. with 
excentric, linear axial area and transverse striz, 7 in 0,01 mm., composed of large quadrate alveoli. 
Parallel to the margin and Close to it, is an elevated line or keel. Connecting zone with longitu- 
dinal rows of coarse puncta, 6 to 7 in 0,01 mm. 

Marine: Madagascar! 

Var. capensis Cu. — Narrow, linear lanceolate, tapering from the middle. L. 0,05; B. 0,01 
mm. Upper V. with very excentric axial area and 9 granulate strive in 0,01 mm. Lower V. with 
11 almost parallel striz in 0,01 mm. composed of about 13 puncta in 0,01 mm. 

Marine: Cape of Good Hope! 

Var. subcrenulata Cu. (1891). — Narrow elliptic-linear, obtuse, with crenulated margin. L. 0,047; 
B. 0,012 mm. Upper V. with very excentric axial area and parallel striz, 8 in 0,01 mm., com- 
posed of large puncta (7 to 8 in 0,01 mm.). Lower V. with 11 striz in 0,01 mm. Puncta 11 to 
12 in 0,01 mm. — Diatomiste I p. 50 Pl. IX f. 5, 6. 

Brackish water: New (Guinea! 


Var. intermedia Kirz. (1833). — Linear-elliptical, with rounded ends. L. 0,03 to 0,05; B. 
0,01 to 0,011 mm. Striz about 10 in 0,01 mm. — Achn. int. Kiirz. Dec. N:o 21 (according to 


Lagst.). Laest. Ofvers. K. Sy. Vet.-Akad. Forh. X f. 2 a. A. subsessilis Kiivz. Dec. N:o 42 (1833) 
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according to Lagst. W. Sm. B. D. If Pl. XXXVII f 302. V. H. Syn. p. 129 Pl) XXVI f. 21 to 
24. A. multiarticulata Ac. Consp. p. 59 (1832). A. capensis Kitz. Bac. p. 76 Pl. XXI f. 1 (1844). 
Achnanthidium arcticum Cu. D. Arctic Sea p. 25 Pl IV f. 22 (1873). Achn. Léczyi Pant. II p. 57 
Pl. XIE 217 (1889). 

Brackish and marine: Finmark! Coasts of Britain (Sm.), North Sea! Baltic! Caspian Sea 
(Grun.), Mediterranean Sea! Amsterdam Island (Grun.). 

Var. seriata Ag. (1827). — Frustules concatenated into Diatoma-like series. Valves elongated, 
narrow, frequently broader at one end than at the other. — A. seriata Aa. Bot. Zeitung 1827. 
Consp. p. 60. Cymbosira Agardhi Kirz. Bac. p. 77 Pl. XX f. 3 (1844). A. ser. var.? cuneata 
Grun. A. D. p. 19. A. subsessilis var. enervis Putrr Mém. de la Soc. de Cherb. p. 207 Pl. XXIIT 
Ble Wl £2? 

Marine: Adriatic (Kiitz), Java! Labuan! Pacific Ocean (Grun.). 

Var. angustata Grav. (1859). — Elongated, narrow: I. 0,07 to 0,15; B. 0,005 to 0,01 mm. 
Strie 10 to 15 in 0,01 mm. — A. angustata Grev. M. J. VIL p. 163 Pl. VII f. 9. <A. pennata 
Ci. Vega p. 504 Pl. XXXV f. 2. 

Marine: Californian guano (Grey.), Ceylon! 

GREVILLE figures two coherent frustules in the zonal view, for which reason the identifi- 
catation with A. pennata Cu, the figure of which represents a lower valve, is somewhat doubtful. 

Var.? penneformis Grey. (1865). — Frustule biarcuate, long and narrow. Lower valve 
linear obtuse. L. 0,15; B. 0,01 mm. Strize parallel, 12 in 0,01 mm. punctate, puncta 13 in 0,01 
mm. — Achnanthes pennef. Gruv. T. Bot. Soe. Edinb. Vol. VIII p. 438 Pl. VI f. 11 to 13. 

Marine: Sandwich Islands! 

Var. indica Brun (1893). — Centrally constricted, with cuneate ends. IL. 0,06 to 0,075; 
B. O,o2 mm. Strive and puncta 8 to 9 in 0,01 mm. — Achnanthes indica Brun Diatomiste I 
pel(3/ El XT £1: 

Marine: Rodriguez (Brun). 

A. brevipes is an exceedingly variable species, on the varieties of which a great number of 
mew species», usually imperfectly described and figured, has been founded. The characteristics, 
by which these reputed species differ, are such trifling ones as the shape of the valve, the size of 
the stipes, the excentricity of the axial area of the upper valve, etc. But as all these characteri- 
stics are very variable, I am unable to separate as species the above named varieties. A. inflata, 
A. crenulata and A. coarctata, are so nearly allied to A. brevipes that it is difficult to state any 
stable characteristics for their distinction. Achn. parallela Castr. (Voy. Challenger p. 41 Pl. XTX 
f. 11) and A. kerguelensis Casrr. (1. ec. Pl. XX f. 41) would seem to belong to the varieties of 
A. brevipes, were not the area of the upper valves represented as central, and the striz of the 
latter so fine. 


8. C. perpusilla Pan. (1889). — V. broadly lanceolate. L. 0,015; B. 0,008 mm. Lower V. 
with narrow axial area. Central area a narrow transverse fascia, reaching to the margin. Median 
line straight. Striz 17,5 in O0,o1 mm. punctate, slightly radiate througheut. Upper V.? — 
Pant, Isp) S8ePI lV £. 773: 

Marine: Hungary, fossil (Pant.). 


A small form, unknown to me, resembling a small variety of Achnanthes subsessilis. 


9. A. agglutinata Grun. (1880). — V. narrow, lanceolate. . 0,022 to 0,028; B. 0,004 to 
O,oo5 mm. Upper V. with 13 punctate striz in O,o1 mm. Lower V. with 15 punctate strive in 
0,01 mm. — A. D. p. 19. 

Marine: Triest. 

This, to me unknown form, resembles according to Grunow A. swbsessilis, but occurs attached 
by the lower valve to seaweeds, not on gelatinous stalks as A. subsessilis. 
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10. A. baceata Leup. Forrm. (1879). — Linear, with broad, rounded ends. L. 0,1; B. 0,025 | 
mm. Lower V. with wide and irregular axial area. Central area large and irregularly transverse. | 
Strize 7 in 0,01 mm. formed of large puncta, arranged in undulating, longitudinal rows. — Stawro- 


ners baccata erie D. de Ceylan p. 37 Pl. III f. 35. Achnanthes curvata Luup. 1. c. Pl. I f. 5? 
A.sbacc.. loon.na PI. IIL, £:\3. 
Marine: He oliio, Ceylon (Le Tourneur Coll.)! 


11. A. groenlandica Cu. (1873). — Linear with rounded ends. IL. 0,04 to 0,06; B. 0,005 
to 0,007 mm. Upper V. with narrow axial area and strong costate strie, 4,5 to 6 in 0,01 mm. 
crossed by a longitudinal line. Lower V. with indistinct axial area. Central area a broad trans- 
verse fascia. Central pores of the median line somewhat distant. Striw 5 to 6 in 0,01 mm. 
slightly radiate, formed by 3 to 4 large, distant puncta. Frustule genuflexed. Connecting zone 
with a row of puncta, 6 to 7 in 0,01 mm. Lower valve with rudimentary diaphragms. — Ach- 
nanthidiwm groenlandicum Cu. A. D. p. 25 Pl. IV f. 23. Achnanthes gr. Grun. A. D. p. 20. 
Cu. Vega p. 460 Pl. XXXV f. 3 


Marine: Arctic America! Greenland! Spitsbergen! Finmark! Behrings Island! 


12. A. crenulata Grun. (1880). — Elliptical to elliptic-linear, obtuse, with crenulated 
margin (2,5 to 3 undulations in 0,01 mm.). L. 0,034 to 0,076; B. 0,015 to 0,o2 mm. Upper V. 
with very excentric and narrow axial area. Strie parallel, 6 to 6,5 in 0,01 mm. coarsely pune- 
tate; puncta 6 to 7 in 0,01 mm. Lower V. with narrow but distinct axial area. Central area a 
transverse fascia. Strive 6 to 7 in 0,01 mm. slightly radiate throughout, punctate; puncta 6 to 7 
in 0,01 mm. — A. D. p. 20. Cu. Diatomiste I p. 50 Pl. IX f. 3, 4. 

Fresh or brackish water: New Guinea! Samoa! Australia (Daintree River)! 


Achnanthes Bory 8:t Vincent (1822). 


Outline linear to elliptical or lanceolate. Upper valve with central and narrow axial area, 
without central nodule and median line. Lower valve with median line and stauroid central 
nodule. Axial area narrow. Structure similar in both 
valves: transverse cost, alternating with double rows 
of small puncta, arranged in decussating rows. Frus- : 


‘ 


tule genuflexed, stipitate. No annulus. Connecting ta 

zone transversely striate. The cell-contents of A. lon- » é j , & g y 

gipes have a number of scattered, rounded or elongated VA ra f eS i Uy. 

chromatophore-granules. 7 iz % b to a : 
Achnanthes, limited as above, has a great resem- b me eo Y | #9 

blance to Achnanthidium, as regards the manner of F Gy | oe 

living and the form of the frustule and the valves, but (ce , i" i J 

the structure is different. Of the affinities of Achnan- a / 

thes little can be stated. The structure of A. javanica Achnanthes longipes with cell-contents; 500 times 

and of A. bengalensis, which, according to GRuNow, have “magnified. 


longitudinal lines, has some resemblance to that of 

Scoliotropis and Gomphoneis. Mastogloia Grevillei has a similar structure, but differs greatly in 
other respects. There is also some resemblance to Mastoneis, the central nodule of which also 
forms a stauros, although short. 


1. A. longipes C. Aa. (1832). — Linear-elliptical, with broad, rounded and frequently 
cuneate ends, usually slightly constricted in the middle. L. 0,005 to 0,18; B. 0,012 to 0,027 mm. 
Upper V. convex. Axial area a central, linear silicious rib. Coste 7 to 8 in 0,01 mm. parallel, 
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alternating with double rows of puncta, 9 in 0,01 mm. Lower V. with almost indistinct axial 
area. Central nodule a narrow stauros, not bifid at the margin. Cost 6,5 in 0,01 mm. puncta 
10 in 0,01 mm. Connecting zone finely striate. —- Consp. er. p. 58. Kitz. Bac. p. 77 Pl. XX 
f. 1. Priren Inf) Pl. VIL f. 42: W. Su.°B. Dil pr 26 Pl. XXReV 13007 PI iii) 
V. H. Syn. p. 129 Pl. XXVI f. 13 to 16. A. Carmichaeli Grey. according to Kitz. 

Brackish water and marine: Coasts of Britain (Sm.), Baltic! Mansfelder Seen in Saxony! 
North Sea! Adriatic! Mediterranean Sea! Belgium (V. H.), S:t Pauls Island (Grun.). 


2. A. javanica Grun. (1878). — Broadly elliptical to lanceolate, gradually tapering to the 


obtuse or subacute ends. L. 0,03 to 0,06; B. 0,013 to 0,025 mm. Upper V. with narrow axial 
area. Coste 5 to 6 in 0,01 mm., puncta 11 to 12 in 0,o1 mm. Near the margin are two obsolete 
longitudinal lines (according to Grunow). Lower V. with very narrow axial area. Central nodule 
transversely dilated into a stauros, bifid near the margin. Coste 6 to 7 in 0,01 mm. radiate in 
the middle and transverse at the ends, alternating with double rows of puncta, 13 in 0,01 
mm. — Cr. M. Di Nod4i AD: pe 1s: 

Marine: Java! China! 

Var. rhombica Grun. — Rhomboid-lanceolate. L. 0,068; B. 0,o35 mm. Coste of the lower 
V. 4,5 to 5 in 0,01 mm. — A. D. p. 18. 

Marine: Java! 


3. A. bengalensis Grun. (1880). — Linear with rounded ends. LL. 0,028 to 0,05; B. 0,008 
to 0,oo9 mm. Upper V. with narrow axial area and 5 to 6 coste in 0,01 mm., crossed between 
the area and the margin by a longitudinal line. Puncta about 13 in 0,o1 mm. At each end of 
the valve is a small blank spot on both sides of the area. Lower V. with narrow axial area and 
narrow stauros. Coste 8 in 0,01 mm., alternating with double rows of puncta, about 20 in 0,01 
mm. — A. D. p. 18. 

Brackish water: Bengal (Grun.). 

Achn. costata Gruv. (T. Bot. Soc. Edinb. Vol. VIII p. 488 Pl. VI f. 8 to 10; 1866) figured 
as having a single row of puncta between the coste, is probably an allied form. 


Imperfectly known species, which cannot, for the present, be admitted in the above 
monograph. ') 


Cocconeis emula A. 8S. Atl. CXCIV f. 18. 

C. arcta A. S. 1. e. CXCI f. 1 seems to be a new species belonging to Microneis (nearest 
to A. Hudsonis), but the figure does not shew the finer structure. 

C. bifleca A. S. Atl. CXCIII f. 25. 

OC. biradiata Br. A. S. Atl. CXC f. 1 an indeterminable, probably corroded, upper valve. 

C. blandicula A. S. Atl. CXCII f. 17. 

C. campechiana Grun. A. 8. Atl. CXCII f. 1. 

C. cincta A. 8. Atl. CXC f. 88 (Campylodiscus sp.?). 

C. coarctata A. S. Atl. CXC f. 37. 

C. comis A. S. Atl. CXCILI f. 2. 

OC. contermina A. S. Atl. CXOVI f. 21. 

C. discrepans A. 8S. Atl. CXCIII f. 26 to 28. 

C. dispar A. S. Atl. CXCIITI f. 41. 

C. egena A. S. Atl. CXCIIT f. 24. 

CO. Febigert Br. A. 8. Atl. CXCIII f. 58 (Diploneis microtatos Pant). 


1) No reference has been taken to the plates CXCVII—VIII of A. 8. Atl. 
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C. glacialis A. 8. Atl. CLXXXIX f. 22. Seems to be a Mastogloia, indeterminable for the 
want of structure. 
C. Grove A. S. Atl. CXCIV f£. 3. 
C. Grunovii A. S. 1. c. f. 20. 
; C. illustris A. S. Atl. CXCII f. 32, resembles Mastogloia Horvathiana, but has no central 
nodule. 
C. msueta A. 8S. Atl. 1. ec. f. 3. 
C. japonica A. S. Atl. CXC f. 30 appears to be a var. of C. Scutellum. 
C. moronensis A. S. Atl. CXCIV f. 9. 
C. notabilis A. 8. Atl. 1. ec. f. 13 allied with C. pellucida var. nankoorensis. 
C. nutans A. 8S. Atl. CXCVI f. 9. 
C. Pensacole A. 8S. Atl. CXCII f. 4. 
C. precellens A. 8S. Atl. CXCVI f. 1. Doubtful whether the same as Pantocsek’s species. 
C. Reicheltti A. 8. Atl. CXCII f. 37 probably C. Placentula. 
C. rwalis A. S. Atl. CXCIV f. 4. 
C. Schleomtzu Jan. A. S. Atl. CXC f. 5, 6. 
C. semipolita A. S. Atl. CXCII f. 18. 
C. vetusta A. S. Atl. CXCVI f. 8. 
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hemisphaerica Grun. . ... II 
hevesensis Pant... ... .. II 
hians FLOGEL . sue » W180; 
Hohenackeri Reu.. .... . II 
humicola Grun.. . Sdonbiess CLL 
var. calderiorum GRun. oy ep 
var. Javanica GrRun. ... II 
lwjbridaGRuN: ~~. 1 0) ayaa eel 
ivallin as KGa yet) Res 
var. parvula GRUN. . . II 
hyperbor ea GEREN: 1 153 1 
2? ncerta A. ee eee | 
incurva ue Se ten gel coal 
inelegans Cl. & GRovE Sysco lll 
yee? (ONO 5 on en a on UL 
Hip ten@s (Comes ala 6 A 5 oe oil 
INHexa sBREBS yee seer eeelL, 
inonnata Cla. - «5 eel 
2? insecta GRuN.. . ns foil 
interlineata GROVE & Sr. EP ar ve 
intermedia Lewis... eel 
(ostrearia?) interrupta Panr. II 
intersecta, AW 8. =. -el-kya atoms BLL 
var. Sarmatica Pant. ..., II 
Var.o striata PANT... 3). 5... Jl 
imuidenda Pant. ...... II 
Janischil AVS. cps) een ee LL 
Teeny wets a ole oh oo Ill 
ESCHKEI AN tee eee ene LL 
TUVEN ALLS MOAN aioe se) eee eel 
Kamorthensis GRUNG) ere eeel 
VON. MINOT) aes oe nee 
Kossuthit PANT). fay.) el 
Labuensis Ch. . . Sei 
var. fusiformis Leup.-F. . II 
labyrintlica Grun. ..... U 
laevis GREG. ... Sick Gell 
var. laevissima GREG. 2 Smile 
ney vigusnry, ieh 5 9 8 465 6 Lil 
var. perminuta Grun. . . . II 
laevissima Gree. ..... . II 
var. perminuta Grun.. . . I 
agerhemmiu Cis 25. -). eee ell 
lanceolata Cree eres Fi 
var. incurvata Brun my eres VU! 
var. minor Ch. . Perse itl 
Leastiemithiane OMz.... IL 
Leudugeriana Previr..... II 
ebaycd):. Re eis) open ee rey co eel 
> ERG TS ees o aes IE 
var. interrupta Pant... . II 
na PANT See nee eee ell 
» A. 8. tyne Re) te IE 
limbata Cu. ke GROVE it vee hc LL 
LimpidarJANa oe: bee 
lineata GREG. . II 120, 
luneolata DONK=w) © eae OL 
lim'eolata; Ein sary o renin 
var. Chinensis’ (AvsiS:\ee. 2 oe 
var. undata (H. L. Sm.) . . II 
htoralis Donk. = 54) 2 ese 
Oczyt RANT Seen) ieee mel 
Ibpumey Oty Go 6 5 8 6 Bo 5 UE 
Lunyacsekii Pant. .... . II 
lutea Lrup.-ky 2a 
lomatae GRE Gas ronal 
macilenta Grec.. ... . II 121, 
var. Ergadensis Grea... . II 
Var. typica Cite. wie ee el 
meandrina, Chao. a) Gee eee LL 
Magellanica Petim...... II 
MaAonitica GRE meee LL 
margaritifera Ch. ... . II 
marina W. Sm. . Il 103, 
var. arenicola Grun. . . . I 
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105. 
104. 
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IBBy 
126. 
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131. 
141. 
116. 
122. 
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104. 
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megapora PANT... . II 
membranacea W. Sm. Il 
Mexicana A. S II 
var. fusca Cr. . II 
micans A. S. : Il 
Milesiana Gree. II 
minuta PANT. . — II 
minutissima W. Sm.. II 
monilifera GREG. . Il 
mucronata H. lL. Sm. I 
munda A. 8. II 
Milleri A. § II 
nana GREG. . IL 
Naumanni Jan. ; Eee 
naviculacea DonK. WES) 
naviformis LeuD.-F.. \ 0k 
Neupauert Pant. Il 
nobilis FLOGEL II 
> GREG. . Il 
nodosa Brun. Il 
Normani Ren. . Il 
Nova Caledonica Grun. Il 
obesa Ch. & GROVE Il 
oblonga GRrG. . Il 
oblongella Grun. I 
obtecta Bai II 
obtusa GREG. ‘ Il 
forma typica Cu. II 
forma minuta Cr. I 
var. Lunyacsekii (Pant.) . IL 
var. oceanica (CASTR.) Il 
var. Radula Cu. . Il 
var. transfuga Ch. . Il 
obtusiuscula Grun. II 
oceanica CASTR. . Il 
ocellata Donk. ‘ Il 
var. cingulata CL. . Il 
var.? interrupta PAnv. . II 
var. Jamalinensis Ch. & 
GRUN. : II 
var. ? Oamaruer nsis ‘CL. ; II 
var. typica Cu. Il 
Oculus A. §. ; II 
var. Farcimen GRuN.. II 
var. fossilis Pant. Il 
ornata Lrup.-F. . II 
ostrearia Bris. Il 
var. Belgica Grun. II 
var. lineata Cn. . Il 
var. minor GRUN. Il 
var. typica Cn. II 
var. vitrea Cu. II 
ovalis Ke. . II 
forma typica . . Il 
var. affinis Ka. : II 
var. y affinis he minor II 
var. gracilis E. Il 
var. libyea inn 6 II 
yar. Pediculus Ke. etal I 
ovalis var. 0 Pediculus Ke. Il 
Jorma exilis Grun. . I 
Jorma minor GRUN. . II 
Ovum Cr.. j IL 
parallela FLOGEL . II 
Pecten Brun. ; Il 
var. Argus Ch. Il 
Pediculus GRrun II 
major GRUN. II 
pellucida A. S. . II 
> GREG.. II 
Peragalli Cn. Il 
permagna PANT. I 
perpusilla Grun. cet Bhan LL 
(globulosa var.)  perpusilla 
GRUN. + figdd) oe eal: 
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Petitii Temp. & Brun. . 


Petiti Leunp.-F. 


. Pleurosigma Trp. & Brun. 


plicata Grune. . 
polyzonata Casrr. . 
Porcellus Krrron . 
praevalida Jan.. 
prisea Ch. & GROVE . 
prismatica C.. 
proboscidea (Grea.) On. 
Proteus GREG. . 
Proteus var. : 
var alata Cu. . 
var. contigua Cn. Me 
var. hexagonalis Wir. 
var. Kariana GRun. . 
var. parvula FLOGEL 
var. speciosa CAsmR. . 
protracta Pant.. 
pulchra Grey. ; 
pusilla (GrEG.) Cr.. 
Pusio Ch. .-. ; 
quadrata Gree. 
quadrata Brus. 
quadricostata Ren. . 
Rattrayi Ct... : 
rectangularis GREG. . 
rectilineata Ch: & Grove. 
Reichardtiana GRUN. . 
rhombica Krprron 
var. gracilior Cu. . 
var. intermedia Cu. 
rimosa E. . . 
robusta A. S.. 
robusta GREG. . 
var. fusca CL. . 
var. minor. DANNF. . 
var subplicata Cu. . 
salina W. Sm.. 
salina var. fossilis 
salina 3 minor . 
sarniensis GREvV. ; 
var.? flexuosa (GREV.) . 
var.? sinuata (GREV.) 


scabriuscula Cu. & GROVE . 


Scala Ch. & GROVE 

var. alata Ch. - 
scalaris CasTR. . 
Schleinitzii Jan. 
Schmidtii Prrrr 
Schmidtii Grun . 

forma major. 

forma minor. . 

var. alata Cu. . { 

var. Schleinitzii Jan. 
sejyuncta Pant. . 
Sendaiana Brun . 
sinuata GREY. 
sp.'n.? A. S. 
BPHeAe Sie. cha 
sp. n.? PERAG. 
Sp PAry Sess 
Bp! Parr Sits. 
spectabilis Gree. 
Staubii Panr.. ; 
staurophora (Cas?R.) Ch. : 
staurophora Dannr. . 

> Pant. 

stauroptera Batu. . . 
striata Pant. . 
strigata Pant. 
striolata Pant. . 
Studerii Jan. . 
Sturtii Grun. . 
subinflata Grun. 
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BAND 27, 


AKADEMIENS HANDLINGAR,. 
subpunctata Gr. & Sr... It 114. 
suleata (Briis.) Cu. 1G alate, 
suleata A. S. ID 127. 
> DANNF. Il 126. 
>» GREG. I 113. 
> ROPER. II 109. 
sumatrensis LEuD.- -F. Hit, alals}, 
svavis Pant. If 105. 
Szaboi Pant. . OG: 
Szontaghti Pant. . Il 105. 
Taylori Gru. II 120. 
tenera W. Sm. It 126: 
tenuis FLOGEL II 126. 
Terroris E. } ’ Tl 2: 
var. limbata Ch. : II 123. 
tertiaria Pant. . ; II 142. 
tesselata GROVE & Sv. . JUL abatale 
tetragibba Cr. . II 120. 
Thaitiana Caste. . II 109. 
transylvanica PAN. . II 142. 
Treubii Leup.-F. 9: 
truncata A. 8. Hit alg}, 
truncata GREG. . TE 112. 
tumidula GRUN. . IT 118. 
turgida GREG... . I 123. 
undata H. L. SM. . II 126. 
> Leup.-F. . II 128. 
undulata Grry. . II 137. 
valida PERAG.. . TI 102. 
veneta Ka. II 118. 
ventricosa GREG. HS: 
verrucosa PANT... TI 105. 
vetusta Cu. . Vem: 
vitrea Cu. iL wh 
vittata PANT. II 142. 
Wachenhusenii JAN... II 106. 
Weinekii JAN. . iO ?: 
Weissflogii A. S JOE val(sy 
Wiesneri Pant. . iN IS) 
Wittstenii Jan. . II 140. 
zebrata Tremp. & Brun II 110. 
zeorina A. S..°. TUL BYSy 

Amphoropsis GRun. 

decipiens GRUN. . ie 20) 
recta GRUN.. ia © iheezs: 
Anomoeoneis Prirz. . Ju By 
? bipunctata GRUN.  Peplibeh iS. 
? brachysira (BriB.) GRUN.. INL 
? exilis (KG.) (GrRUN.) y heii otaroy 
var. gomphonemacea Grun.. II 8. 
var. thermalis (GRUN.). . HRS: 
Follis (E.) I 131, IW Ze 
Macraeana (PANT.) . Thy = tye; 
menilitica (PANT.) . Dat. 
polygramma (E.). ie: 
sculpta (E.) . It (6, 
var. major Cr. Ti e6! 
? serians (BREB.) eA. 
sphaerophora (KGa.) eG: 
var. biceps (E.) . IDL Xb} 
? Zellensis (GRuN.). . lity A 
Anorthoneis Grun. . II 166. 
eurystoma Ct. . II 166. 
excentrica Donk. II 166. 
Auricula Casrr. It, ake}, 
Amphitritis Castr. I 21. 
? coarctata (BRUN) . I 20 
complexa (GRuEG.) alle 
decipiens GRUN. . I 20. 
Grunowii PAnv. . a 22 
insecta GRUN. . ; ien20! 
intermedia (Lrwis). - P21. 
Japonica Bren. . 1 AL 
Javanica Cu. 2 
minuta CL. ileum 


wio 3. 


Ostrea Temp. & Br. . 
pulchra Grrv. . 
Bacillaria Gupu. 
Cistula Hrmrr. 
Julva Nivzscu 
viridis Nivzscn . 
Bangia Lynos. 
micans LYNGB. 
Berkeleya Grey. 
Adriatica Grun. (AG.) 
antarctica (Hary.) Grun. 
Dillwynii (AG.) Grun. . 
Fennica DaANnF. . 
Jragilis Grav. 
Susidium GRon. . 
Harveyana Gro. . 
Hungarica Part. . 
micans (LYNGB.) GRUN. 
Neogradensis Pant. . 
obtusa Grey. 


; 
& E, 


var. Adriatica ( C. AG.) GRun 


parasitica (GRIEF) coe 
pumila (AG.) Cane. 
Brachysira Ka. 
aponina Ka. 
Brebissonia GRuwn. . 
Boeckii (Enr.). . 
var. minor Cn. 
? Weissflogii Grun. 
Caloneis Cu. 
abnormis (Grun.) 
Adenensis Ch.. . 
aemula (A. S.). . 
var. major Cu. 
alpestris (GRUN.). . 
amica (CL. & GRUN.) . 
amphisbaena (Bory) . 
var. Fenzlii Grun. 
var. fuscata Scuum. . 
var. liburnica GRUN. . 
var. subsalina Donk. . 
forma major. 


var. Vukotinovicii Pann. . 


Anderssonii Ch. . 
bacillaris (GREG.) 
Beceariana (GRUN.). . 
biclavata Ch. & GROVE. ‘ 
biconstricta (GROVE & Sz.) . 
biseriata (PETIT) . 
bivittata (PANT.) . 
blanda (A. 8.) . 
? Bodosensis (PANT.) . 
var. Heribaudii Perr. . 
Bottnica Ct.. 
brevis (GREG.) . bok 
var. distoma GRUN. 
forma angustior . 
forma bicuneata . 
forma latior. . 
var. vexans GRUN. . 
Campbelli (Prvrr) . 
Castracanei (GRUN.) 
var. Caledonica Cu. 
var. genuina Cr.. 
var. Petitiana GRUN. . 
var. Philippinarum Ct.. 


var. Seychellensis Grun. M. S. 


clavigera Cu. 
Glevel (LGRst.) 
Columbiensis Cr. 
consimilis (A. 8.) 


& GROVE. 


curvinervia (GRUN. )( Alloioneis) 


? dispersa Grove & Sr. 
Dusenii Cu. . : 


26 


ep 


202 P. 


? egena (A. 8.) 
elongatula (PANT.) . 
Eugeniae Cu. : 
eximia Grun. M. 8S 
fasciata (LGRst.). 
formicina (GRUN.) . 
formosa (GREG.) . 
var. Holmiensis Cu. 
var. interrupta Cn. . . . 
var. quadrilineata GRuN. . 
Frater Cu. 
Galapagensis Cu. : 
var. contracta GRUN. 
var. Japonica Cn, 
? Hardmaniana Cu. 
Holstii Cn. 3 
Kanitzii (PANT.) . 
Kinkeriana (TRUAN) . 
? kryophila Ch. . 
Ladogensis Cn. 
Lagerheimii Ch. . 
latefasciata (GRUN.) 
latevittata (PANT.) . 
latiuseula (KG.) . 
var. Africana Cu. 
lepidula (GruN.) . 
Liber (W. Sm.) 
var. bicuneata (GRrun.) . 
forma lanceolata : 
Bleischiana (Jan. & RBH.) 
elongata (GRUN.) 
excentrica GRUN. 
genuina Cu. é 
forma tenuistriata Ch... ‘ 
forma convexa CL. 
Janischiana (RBH.) 
Holubyi (PAnt.) . 
linearis GRUN. 
var. relegata Ct. 
var. umbilicata Grun 
lobata (SCHWARTZ) . 
Madagascarensis Ch. . 
Musca (GREG.). . : 
var. eurynota CL. . 
var. intermedia Cu. 
var.? margino-punctata 
GRovE & Srurr . F 
var. mirabilis (Leup.-F.) . 
nubicola (GRUN.). 
obtusa (W. Sm.) . : 
ophiocephala Ch. & Grove é 
Patagonica Cu. 
permagna Cu. 
Powellii (Lewis) . 
var. Atlantica Cu... . 
var. Bartholomei Ct. . 
var. Egyptiaca GRrv. 
var. Galapagensis CL. 
var. Vidovichii Grun. 
probabilis (A. 8.) F 
quadriseriata (Ch. & Grun.) 
robusta (GRUN.) . 77¢ 
var. perlonga Pant. . 
var. subelliptica Cn. . 
Samoensis (GRUN.) . 
var. bimaculata (PAnt.) 
Schumanniana (GRUN.) . 
var. trinodis Lewis . 
? seintillans (Tremp. & Br.) . 
sectilis (A. 8.) 3 
var. Boryana (PANT.) 
? sejuncta A. S.. 
Silieula (Enr.) 
var. alpina CL. 3 
var. capitata (LGRs?. ) 


var. 
var. 
yar. 
var. 


var. 
var. 
yar. 
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56. 
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66. 
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58. 
58. 
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var. curta (GRUN.) . I 
var. genuina OL... . I 
var. gibberula (KG.) . I 
var. inflata (GruN.) qT 
var. Jenisseyensis (GRUN.) I 
var. Kjellmaniana Cu. I 
var. minuta (GRUN.) . I 
var.? subventricosa (GRUN.) . I 
var. truncatula (GRUN.) I 
var. undulata (GruN.) . I 
var. ventricosa ([E.] Donk.) IT 
Spathula (BRUN) eee eee eee 
staurophora (GRuN.) (Pleuro- 
sigma) ileal 
var. Adriatica Teme. & Br. x 
supergradata (BRUN.) . It 
Tahitensis (GRUN.) . if 
? venusta (PANT.) il 
virginea Cn. I 
Wardii Cr. : I 
Wittii (Grun.) . : I 
Zanardiniana (GRuN.). I 
Campyloneis Grun. II 
Argus GRuN. . . II 
Greyillei (W. Sm.) . II 
var. Argus GRUN. Il 
var. microsticta GRUN. . II 
var. obliqua GRUN. II 
var. regalis GREV. . II 
var. typica CL. II 
notabilis Brun. . I 
Ceratoneis E. 
Fasciola E. . I 
laminaris E. II 
Cistula Ch... F T 
Lorenziana (Grun.) IT 
Climaconeis Grun. 
Frauenfeldii Grun. . I 
linearis JAN. I 
Lorenzii GRun. . I 
Climacosphenia E. 
linearis JAN. & RBH. I 
Cocconeis (E.) Cu. . II 
Actioneis Cu. II 
Disconeis Cr . I 
Eucocconeis Cu. . IT 
Heteroneis Ch. . Il 
Microneis Cu. . II 
Pleuroneis Cn... It 
adjuncta A. §. II 
aemula A. 8. . II 
aggregata Ka.. . II 
ambiqua GRUN. II 
var. californica . II 
CL Eines GRUN. II 
andesitica Pant. II 
antiqua Tremp. & Br. II 
var. fossilis Cu. . II 
arcta A. 8. . ao 
arctica Ch. Th 7; 
armata GREV.. . ae ut 
Australis Prvir . II 
Baldjikiana Grun. Il 
Barbadensis Grey. Il 
biflera A. 8. IL 
Biharensis Pant. II 
var. minor Pant. Il 
binotata Grun. I 
biradiata Brun. . Il 
blandicula A. 8. II 
Boryana Pan. . IL 
Britannica NaGrit Il 
Campechiana Grn. . II 
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Californica var. Ehngae ica 
PANT. . ; eA 
var. menilitica Pant. ieslral's 
cincta A. 8. IL 196. 
circumcincta A. S It 178. 
clavigera O'Mn. . IT 185. 
coarctata A. 8S. . noe also, 
coelata ARN. 1f OSE) 
comis A. S.. . II 196. 
composita ALS. Azo) 
consociata Ka. Il 170. 
conspicua A. S isto: 
contermina A. S. . IL 196. 
coronata Bricut II 181. 
costata GREG II 182. 
costata GREG. var. IL 181. 
var. hexagona GRUN.. . II 182. 
var. Kerguelensis (Pern). II 182. 
var. pacifica (GRUN.) . II 182. 
var. typica Cu. II 182. 
crebrestriata GREV. . INE Ale 
cruciata Pant. It 172. 
Crux E. : IDOE 
(pellucida var. 2) curvirotunda 
Temp. & Br. eat alris) 
eyclophora GruN. .. . eal), 
var. Challengeri Cn. . Lia9! 
Danica FuOGEL . II 186. 
decipiens Cu. . Te Wi5: 
Gehicata Aq Saaane Il 175. 
denticulata Leup.-F. Ty ASie 
De Toniana Panv. : ML are 
diaphana W. Sm. -~ BE ideal) 
dirupta GREG. : pelt: 
var. antarctica GRun. Ih, 15, 
var.? Beltmeyeri JAN. Il 175. 
var. Californica Cn. Tikeeli5: 
var decipiens Cn. D5: 
var. dubia GRUN. . TE 175. 
var. flexella (JAN.) - Te LT: 
var. Fulgur (Brun) ATG, 
var. major GRUN. . iD: 
var. Sigma (PANT.) ; II 176. 
var. sparsipunctata (Brun) . JOE als), 
var. typica Ch. : LS: 
discrepans A. 8. IL 196. 
Disculus (Scnum.) . I 172. 
dispar A. 8. 2) 3 elibedl96: 
distams GREG. . S11 169 hat: 
forma minima PER... IL 172. 
duplex A. S IL 178. 
egena A. S.. . IL 196. 
euglypta BE... IL 170. 
excentrica DONK. IL 166. 
eximia A. 8. II 181. 
exoptata A. S IL 182. 
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litoralis (DonkK.) . 
var. hospes A. 8 
major Ch. . are 
var. permagna PAN’. 
Mauleri (Brun.) . ; 
var. Borussica On, . 
mediterranea (GRuUN.) . Fe hake 
microtatos (PAN’.) ego 
var. Christianii Tu. CuristiaNn 
mirabilis (CasrR.) 
munda (JAN.) 
musceformis (GRUN.) . 
var. constricta GRUN. 
var. genuina Ch.. . 
var. placida A. S. . 
var. pusilla Cu. 
nitescens (GREG.) 
var. fossilis Pant. . 
var. Fuegiana Prrir . 
var. serratula GRUN. . 
notabilis (GREV.). . : 
forma expleta A. S. . 
forma genuina . 
oculata (BREB.) 
ornata (A. 8.) . 
ovalis (Hinsg) . é 
var. oblongella NAGEL. 
var. pumila GRUN. . 


Papula (A. S.) . 

Parma Cu. Mee ac ee 

Platessa Cu. & GROVE . 

Prestes (A. 8.) 

prisca (A. 8.) 

Puella (ScHum.) Cu. 

Schmidtii Ch. . 

Smithii (BREB.)- 

splendida (GRxEG.) F 
var. diplosticta Grun. . 
var.? Elesdiana Panr. . 
var.? Haynaldii Pant. . 
var.? prominula A. 8. 
var. Puella A. S. 


subeincta (A. S.). . 
subnuda (A. 8.) . 
var. densestriata . 
suborbicularis nee) 
subovalis Ch. . . ‘ 
Szontaghii (PANT.) . 
vacillans (A. 8.) . 
forma a. 
forma é 5 
var Corsicana GRUN.. 
var. delicatula Cu. 
var.? minuta GruN. 
var. renitens A. 8 
vagabunda (BRUN) . 
Wespan Cian e- 
Vetula (A. S.). ; 
Weissflogii (A. 8.) . 

Disconeis Ct. 

Donkinia Ratrs. 
angusta (DonK.) RALFS 
antiqua GRovE & Sv. 
carinata (DonkK.) RALFs . 
compacta RALFS. .%. . 
minuta (DonK.) RALEs . 
recta (DoNK.) GRUN. . 

var. intermedia PER. 
reticulata Norm. 
subflexuosa GRUN. . 
Thumii PER. 


Doryphora Ke. 
Boeckii W. Sm. . 
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Echinella. forma trigonocephala E. I 184. var.? lanceolata Ke... .. I 183. 
geminata LyYnGs. I 186. var. Clavus (BREB.) . T 184. var. major GRuN. . J teee83: 
olivacea LYNGR. . Soin Vai. var. elongata W. Sm. I 184. var. naviculacea W. SM. T 183. 

Encyonema. var. intermedia GRUN.. . T 184. gracile ‘SCHUM. ©. e741). sen leo. 
Auerswaldii RBH. . I 168. var. laticeps (E.) I 184. gracillimum Scum. . Tish. 
caespitosum Ka. : I 168. var. pusilla GRUN. ; T 134. hebridense Grune. I 182. 

var. obtusa GRUN. . T 169. var. submontana Gurw. . 1184. Herculeanum E. : Ibe Zak 
var. ovata GRUN. T 169. var. Turris E. . T 184. “ay. rOoWStG) GRUN. ye ue) lees 
Gerstenbergeri: GRuN. iD: equale GREG. . T 181. Hungaricum Pant. ..... I 182. 
gracile RBH. f 1169. - Atstuarii Ct. I 188. hyalinum Herts. . ves I 188. 
hebridicum (GREG.) Gru. I 169. affine Ka. a I 188. insigne GREG. I 183. 
Lunula (E.) Grun. I 168. angustatum Ka... . I 181. intricatum Kea. : T 181. 
maximum WARTM. I 168. var. equalis GREG. . T 181. var. dichotoma Ke. I 182. 
paradoxum Ke. . : I 167. var. intermedia . Tesi: var. fossilis PANT. . I 182. 
prostratum (BERK.) Rates . I 167. yar. obtusata Ke. . I 181. var. pumila GRUN.. . I 181. 
> KG. a « I 168. var. producta GRUN. . I 181. var. Vibrio E.. I 182. 
triangulum Grun.. .. 1 168. var. Sarcophagus Gre. Tesi Ttalicum Ke... : T 186. 
turgidum (GREG.) GRUN. . I 168. var. subequalis GRruN. . I 181. Kamtschaticum Grun. . . I 188. 
Ungeri GRUN. . Se I 167. var. undulata GRUN. . I 181. var. Californica GRUN. . T 189. 
ventricosum (K@.) . I 168. angustum Bris. si. var. Sibirica Grun. I 189. 
? Yarrense A. S. . I 162. antarcticum O’Mg. 1 189. Kinkerianum Pant. . T 184. 

Eucocconeis Ct. . IT 173. apicatum E. . T 185. Lagenula V. Hox.. . T 180. 

Frustulia Ac. elie arcticum GRUN. . $8 I 188. > Somumt ey ie) ee aes le 
acrosphaeria Bris. Il 86. asymmetricum Gurw. . IE 17a) Janceolatum™ Ey 395 0) eee elenlise: 
acuminata Ke. . . T 114. Augur E. AH I 185. var. Bengalensis . T 183. 
appendiculata AG. Ld: var. Gautieri V. Hex.. I 185. var. insignis GRnEG. T 183. 
attenuata Ke. it slilby auritum A. BRAUN I 182. longiceps (K.). . . eso: 
cofferiformis AG. II 120. Balticum Cu... . I 188. var. subclavata . I 183. 

> Ke. Leh72: Bengalense Gren. . I 183. Mamillan hit. 5 ie een TS: 
cuspidata KG. . T 109. Berggrenii Cu. . I 185. marunumn Wi Sw. = =  ieal6d 
cymbiformis Ke. 1 in Wes Brasiliense Brun. I 189. Mexicanum Grun. T 184. 
depressa Ka. I 58. var. Demerare Gron. M. I 189. micropus Ka. . Pp eure, SeIe 180: 
elliptica Ag. II 152. SREOUSSONU KGH la re ee I 184. minutissimum Ke. . . . . . IL 165. 
interposita Lewis . : I 128. caleareum Cu. & M.. . . I 188, 188. montanum var. subclavata 
var. incomperta Lrwis . 23. Cantalicum Brun & Hr. I 189. GRUN. . . T 183. 
var. Julieni Brun & Hip. I 128. var. costalonga Brun & Hér. IT 190. Mustela FE. . Mere. SL lueL s 
var. Labuensis CL’. T 128. forma major Brun & Hr. . I 190. naviculoides Strésr. .... IL 16. 
lanceolata AG. IIT 21. capitatum E. . I 186. nasutum EB... : I 185. 
lata Bris. Bie IDL foil clavatum E. I 186. olivaceum Lynes. I 187. 
Lewisiana (GREV.) . 23: commune RBH. ‘ I 181. var. baltica On. . I 188. 
maculata Ke. . I 173. commutatum GRUN. . I 183. var. calcarea CL.. . T 188. 
major Ke. , TI F89! constrictum E. ; T 186. var. fossilis Pant. Tesi 
oblonga Ka... . ity 7a var. capitata E. . I 186. var. salinarum Pant. . I 187. 
pelliculosa Brus. 3! var. subcapitata . I 186. var. stauroneiformis Grun. I 188. 
pellucida Ke. T 126. coronatum KE. . T 184. var. staurophora Pant. Tt US7- 
rhomboides E. . I 122. cristatum RALES liS5: var. tenellum Ke. : I 188. 
var. amphipleuroides Gron. I 128. curvatum Ke. . reree IL 165. (Oregonicum var. ) maximum 
var. lineolata E. I 122. curvirostrum Tremp. & BR. . I 186. GRUN. Go ee eT 3 
var. Oregonica CL. . I 122. Cygnus Scuum. . I 182. oxycephalum Cn. 3 T 187. 
var. Saxonica RBu. I 128. » STROSE . T 183. pachycladum Bris. . I 188. 
var. viridula Bris. I 123. Cymbella Brun I 183. parvulum Ke... . T 180. 
Saxonica Ru. I 123. dichotomum Ka. SSM Sere 82. var. exilis GRuN. T 180. 
spec. GRUN. . iS: (gracile var.?) dichotomum yar. exilissima GrRuN. I 180. 
Styriaca GRuN. I 122. W. Sm. I 182. var. lanceolata. . T 180. 
torphacea A. Braun . I 123. dichotomum (3 sessile Ke. I 185. var. micropus KG. . I 180. 
ventricosa Ke. I 168. Dubravicense Pan. . I 187. var. subcapitata . I 180. 
vulgaris THw. . I 122. elegans GRUN.. . . ILE EGY. var. subelliptica Ch. . . I 180. 
var. asymmetrica CL. I 122. elongatum W. Sm... 29.) ease var.? tergestina GRUN. . T 181. 

Gloeonema £. Hriense GRun.. =) 2) 27-1) alee 180: Peruvianum GRUN.. . if iS}8) 
Leibleinii Ac... I 167. exiguum Ke. ... . T 188. pohlieforme Ka. T 186. 
Triangulum E. I 168. var. arctica GRUN. . I 188. Puiggarianum GRUN. T 189. 

Gomphoneis Cn. . I 7%. var. digitata (KG.) I 188. var. equatorialis Cr. I 189. 
elegans (GRUN.) ik. ff3}s var. minutissima (KG.) T 188. pulvinatum A. Braun. . I 182. 
herculeanum E. : I 7 var. pachyclada Bris. . T 188. Sagitta Scoum...... 1 182, 184. 

var. clavata OL. . I 74. var. perpusilla GRuN. I 188. salinarum PAnr. . : I 187. 
var. robusta Grun. I 74. var. telographica ea I 188. var. staurophora Pant. I key 
Mamilla (E.) L383. & fractum Scuume) 5.0788 = GG! salsa Pant. . I 187. 

Gomphonema Aa. I 178. geminatum LYNGB.. . I 186. Sarcophagus Gre. ip akep ls 
abbreviatum (AG.) Ka. ‘ Taso; var. curvirostrata Temp.& Br. I 186, semiapertum GRUN. ; T 182: 
(abbreviatum var.) Br asiliense var. hybrida Grun. . T 186. var. tergestina GRUN. . TALSI. 

GRUN. 1 ales) var. Sibirica Grun. I 186. sphaenelloides Scuum. . I 188. 
acumipatum EL Fe I 184. gracile KE. I 182. spherophorum E. I 185. 
forma Brébissonii Ke. I 184 var. aurita A. BRAUN I 182. subclavatum GRrun. . . . 7. .° 1 183. 
forma coronata E. . I 184. var. cymbelloides Grun. M. S. I 182. var. acuminata Per. & Her. I 184. 
forma pusilla Grun. . I 184. yar, dichotoma Ka. I 182. var, montana ScHuM. I 184. 
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var. Mustela E. j 
forma curvata Brun & Per. 
var. obliqua GRUN. 
subramosum Ka. 
subtile E.. 
var. Sagitta Scnum. 
Szaboi Pan. 
tenellum Ka. 
> W. Sm. C 
transsylvanicum PANT. . 
trigonocephalum KE. . 
turgidum E. 
Turris E.. ; 
var. apiculata Grun. 
validum Cn. . 
var. elongata Cu. 
ventricosum GREG. . 
var. maxima Cu.. . 
var. ornata GRUN. . 
var. Tasmanica Cn. 
Vibro E. ; 
? vitrewm GRuN. 
Gyrosigma HassaLu 
acuminatum KG. . a 
var. Brébissonii GRUN. . 
var. curta GRUN. 
var. gallica GRUN. . 
angustum Donk. . 
var. Sumatrana Cu. 
(Rhoicos.) arcticum Ch. . 
attenuatum (KG.) 
var. scalprum GAIL. & Temp. 
Baileyi (Grun.) 
balticum (E.) aoe 
var. Californica Grun. 
var. similis GRUN. . 
var. Sinensis E.. . 
(Rhoieos.) compactum 
var. constricta GrRUN. 
diaphanum Ct. 
diminutum Grun. 
var. constricta GRUN. 
distortum (W. Sm.) 
var. Parkeri Harris 
var. stauroneoidecs GRUN. . 
Fasciola (E.) 
var. arcuata Donk. 
var. sulcata GRUN.. . 
var. tenuirostris GRUN. . 
Febigerii (Grun.) 
(Rhoicos.) glaciale Cn. 
Grovei Cu. Hea 
Kiitzingii (GrunN.) . 
lineare (GRUN ) 
var. longissima Cu. 
litorale (W. Sm.) . 
macrum (W. Sm.) 
(Rhoicos.) mediterraneum Cu. 
var. calearea BRUN 
var. Chinensis Ct. . 
plagiostomum (GRUN.) 
prolongatum W. Sm. . C 
var. closteroides GRuUN.. . 
(Donkinia) rectum Donk. . 
var. intermedia Perr. . 
var. minuta DonkK.. . 
var. Thumii Ch... . 
(Rhoicos.) robustum Gruy. 
var. inflexa Perr. 
scalproides RBH. . 


(GREV.) 


var. (Endosigma) eximia Tuw. 


var. obliqua GRUN. . 
spectabile (GruN.) . 
Spencerii (W. Sm.). . 

var. exilis GRuN. 
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184. 
184. 
184. 
188. 
182. 
182. 
183. 
188. 
182. 
187. 
184. 
186. 
184. 
183. 
185. 
18). 
186. 
187. 
187. 
187. 
182. 

8. 
112. 
i114. 
114. 
114. 
114. 
120. 
120. 
119. 
115. 
116. 
114. 
118. 
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116. 
116. 
116. 
116. 
116. 
116. 
116. 
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115. 
118. 
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var. minutula Grun. . I 
var. nodifera Grun. I 
strigilis (W. Sm.) I 
var.? Capensis Prin. i 
var. Smithii Grun. I 
var.? tropica GRUN. I 
Temperei Cn. nad Ce I 
tenuissimum W. Sm. . J 
var. hyperborea GRUN. . I 
var. subtilissima GrRuUN. it 
Terryanum (PER.) . I 
Wansbeckii (DonkK.) J 
var. Peisonis Grun. I 
var. subsalina Prr. I 
Hantzschia Gron. 
amphioxys (E.) Grun. . II 
marina (DONK.) GRUN. . II 
Heteroneis Ct. II 
Libellus Ct. ‘ I 
aponinus (DE Tont) ; I 
Licmophora AG. 
minuta Ke. . vias I 
Mastogloia THwairEs. . Il 
acuta GRUN. . eae II 
acutiuscula GRUN.. . I 
var. Labuensis Cu. II 
affinis Ch. . : 1 
affirmata Lrup. F. II 
amygdala Lrup.-F. I 
angulata Lmwis . II 
5) PER: . ‘ IL 
var. pusilla GRUN. . II 
antiqua CL. . bh 
> Scuum. IT 152, 
apiculata GRU. . el 
apiculata W. Sm. II 
arata Ct. a 
asperula GRUN. M. II 146, 
var. Gilberti (A. 3) : MET 
Bahamensis, rn. . . ... Il 
Balkanica Bron II 
baltica Grun. . IT 
var.? Citrus Cu. II 
Baldjikiana Grun. . I 
var. bullata Cu. . II 
bisuleata GRuUN. . wal I 
var. Corsicana (GRUN.) . II 
Braunii Grun.. . IL 
var. Baldjikiana Gron. II 
var. oe GRUN. Il 
Brunii A. § II 
bullata A. 5 9 10! 
(Stigmaphora) capitata Brun oe Ll 
capitata GREY. 5 : II 
Castracanei Brun IL 
Chersonensis A. 8. II 
Citrus Cr. . II 
Clevei Brun I 
cocconeiformis Grow. II 
concinna A. §. II 
constricta Ch. . Il 
Corsicana GRUN. . II 
Craveni (LEupD.-F.) . . II 
cribrosa GRUN. AUB 148, 
cruciata (Lrup.-F.) . I 
cuspidata Cu. IL 
Dansei Tuw. . . : Il 
var. elliptica ( (C. Aa.) : II 
Debyi Ct. . ‘ IGT 
decora Lxup.- F.. Ai II 
2? decorata GRUN. I 
decussata Grun. M. 8 II 
delicatula Ch. . II 
divergens A. S. . II 
2 dubia Cu.. . II 


BAND 27. 


Waly/, 
HI. 
115. 
115. 
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115. 
118. 
ial 
ily 
ial 
114. 
ALG: 
119. 
iis} 


141. 
141. 
182. 
15e 
154. 


189. 
142. 
156. 
157. 
157. 
151. 
155. 
151. 
147, 
157. 
147. 
159. 
153. 
147. 
157. 
156. 
162. 
147. 
155. 
157. 
156. 
157. 
158. 
158. 
155. 
155. 
158. 
158. 
157. 
161. 
154, 
151. 
152. 
146. 
161. 
bye 

Bil 
150. 
161. 
154, 
155. 
159. 
149. 
159: 
154. 
M54, 
152. 
158. 
159. 

62. 
147. 
146. 
161. 
162. 
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egregia A. 5. . If 
electa A. S.. II 
elegans Lrwis. II 
elliptica Ac. : I 

var. Australis Cu. wd 

var. Dansei (Taw. ) II 146, 

var. punctata Cn. {I 
elongata Lrup.-F. . II 
entoleia Cu. . I] 
Erythrea GRuN. . SM Stes I 

var. biocellata Grun. . . EE 

var.? interrupta (Hrzscu.) . I 
euxina On. ACY ay Ae IT 
exarata Cu. . II 
exigua Lmwis . II 
fallax (Cn. 2: II 
flexuosa On. . II 
Floridana Ch. . II 
Floridea Cu. . II 
Foliolum Brun. . II 
Humapfutensis A. S: ... . :). wl 
?(Diadesmis) gallica Ne Son) IL 
Goésii Ch. . etl! 
Grevillei W. Su. . II 
Grovei Cu. . . II 
Grundleri A. S. II 
Grunowu A. S.. . II 
Horvathiana Gron. . II 
inequalis Ch. . : II 
interrupta Hrzscn II 
intersecta A. 8. . II 
Japonica CL sits 
Javanica Cu. II 
Jelinekiana GRuN. II 
Jelinekii Grun. II 

var. fossilis Ch Pes (iT 

var. marina (JAN. & RBH. 2) Ch a Sil 

var. Italica Brun II 
Kariana GrRuN. . II 
Kellerii (PAant.) . II 
Kerguelenensis CasTR. . Te 
Kinkerii Pav. II 
Kinsmanni Lewis. . II 
Kjellmanii Cu. II 
Labuensis Cn. . II 
laminaris E. II 

var. intermedia Ch. IT 
lanceolata THw. . II 

var. GRUN. II 

var. amphicephala Dannr.. IT 

var. elliptica Dannr. II 

var. Hungarica Pant.. . II 
Lancettula Cn. IT 
(Orthoneis) latericia A. II 
ee eae Levup.-F. . IL 
Leudugeri Cu. & GRovE II 
lineata Cu. & GROVE. II 
lineolata A. 8S. II 
Macdonaldii Grey. . II 
marginulata GRUN. . II 
Mauritiana Brun . II 
maxima GRUN. . II 
minuta GREV. . II 
neogena PANT. Il 
obesa Cu. . II 
obscura LEup. _F. II 
obtusa Pant. II 

var. fare Brun II 
ovalis A. II 
ovata rete x IL 
panduriformis Cu. I 
paradoxa GRUN. . II 
peracuta JAN... I 
Peragalli Cr. II 
Pethéi Pant. II 
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(Phaitiana) Castr. ...... IL 146. 
iPiseleulus Ch... . ses seen Mlle De 
ortierana GRUN. . . © 20) sellelds: 
pulchella, Cr. ap .a7.e-eenee emilee). 
pusilla GRUN. -) 7 a.e at eren eel tO: 
pumila (GRUN. cies Peete ellie LOE 
quinquecostata Grun. ... . II 161. 
var. concinna (A. 8.) .. . If 161. 
var. elongata Leup.-F.. . . II 161. 
var. Kerguelenensis (Casrr.) ITI 161. 
var. Neapolitana Brun . . II 161. 
var, chombicarCne mits). Ly Lon 
MACVANS) ALSs. s.: 2... = 2 edell62: 
MEMOUG ALIS: ot) 5 cs 2s ee een: 
2 reticulata GRUN: *\ out. 0. 2 e230, 
var. Japonica Brun. ... I ai. 
rhombica Ch. . . oh Onilich Semele 5; 
rhomboidalis Pantiee ie) eeallhglse: 
Rhombnlus: Ox.) 5.) cee. eee ele)! 
Rhombus (Petit) ..... . It 146. 
mabiasth (lB 6 5 ol6 51> oy JOE Ie» 
rostellata GRUN. . II 147, 162. 
gugosa Temp. & BR... ... 1 82. 
Sansibarica A. S. ... .. If 161. 
seriata OL. & Grove. ... . . It 161. 
Seychellensis Grun.. . . . . II 154. 
SINUAEG A. S*. .\ oe aeAe eee oM: 
Smithise(Derwae so eene. Ueki Ayano 2. 
var. abnormis Grun.. . . . II 152. 
var. amphicephala Grun.. . II 152. 
var. Doljensis Pant... . . II 152. 
var. intermedia Grun.. . . II 152. 
var. lacustris GRUN.. . . . TE 152. 
var. lanceolata Grun. . . . II 152. 
var.? pusilla Grun.. .. . ID 151. 
Smith 8 Taw. .0: 720 % ad 152. 
Bae aCe on oO 6 5 oc JUL Ibe 
squamosa Brun. .... . . IJ 155. 
submarginata CL. & Grun. . . II 160. 
suborbicularis Lrup.-F. . . . IL 157. 
Faller icy Olt on bea Gem oy ole Jl nie 
Szontaghii Pant. ..: .. . ID 147. 
MempereimCL. =... caves Se ee OO: 
Thaitiana Castr.. .. . II 146, 147. 
tumescens A. S: 2... . seapelial6?2? 
undulata, GRUN. .. cen seoeeamnlitiaedi 55: 
Mastoneis Chives - 2-year eerie ele OSs 
biformisi(GRUN:) =. . 9 Ri atenlielo4: 
Microneis: Cry =)... as psee lei. 
MicrostigmanCiams ies «ne arene DiI): 
Monema Grey. 
prostratum BERK.. ..... I 167. 
Monogramma IE. 
Smithana GREV.. =. + . . « TL 193. 
wentricosa Wi. = 9.08) a) tes eet O?: 
Navicula Bory. 
Abaujensis Pant... ... . IW 83. 
abnormis CASTR fo vA RMT 90: 
> GRUNA ay ened see 
abrupta(GREGHN se) ch abe em ellamo. 
(molaris var. ?) =a bial ai 
GRUN. .. = varhel: TemeiDsbo0: 
acrosphaeria BEsBy in ese.) ill 186. 
var. Sandvicensis A. 8... II 86. 
Acus Cu. ee T 106, 135. 
Adonis BRON. 1 eine ae boos 
var. gibbosa Brun... . . I 8d: 
Adriatica. GRUN. . <i eal Sheer 
aemula GRUN. . nl. Hye 
var.? major ‘Cn. & Grove. I 57. 
aestiva Donk. . 2 ier Teena: 
Aestuarii Brie. . dee: 
affinis E. - LGS Go! 
> UN L63; 
var _ amphirhynchus GRun. 1 68, 69. 
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var. undulata Gron. 
affirmata Lyup.-F. 
albinensis GRUN. 

algida Grun. 

Allmaniana Gru. 

alpestris GRUN. . 
var. Tatrica Gurw. 

Alpha Cu. 

alpina W. Sm. 

ambigua E. 

Americana E. , : 
var. bacillaris PER. & Tir. 
forma minor Prr. & Hair. 

amica Cu. & GRUN. 

Amicorum GruN M. 8... 
var. Madagascarensis Ct. . 

ammophila GRuN. Se 
var. degenerans GRUN. . 
var. flanatica (GRuN.) 
var. intermedia GRUN. . 
Jorma minuta Grun. 

amoena Ch. . 

amphibola Cu. . 

amphiceros Ke... . 

SI gemnp is E. . 

amphioxys E 

anuphirhynchus W. Su. 

amphisbaena Bory 
var. Fenzlii Grun 
var. subsalina 

Amphora Bren . 

ampliata E. 

Anderssonit Cu. . 

andesitica Pant. 

anglica RALFs. 


1 186,41 


var. minuta Cu. . : 22: 
var. suberuciata GRuN.. Ties 22: 
var. subsalina Gru. . MIL pee 
var. subsalsa Grun. ie #22 
angulata QUCK. . I 40. 
angulosa GREG. . LO! 
var. 8 GREG. IU 70) 
angusta GRUN. ie e7 
angustata W. Sm. . I 161. 
annulata GRUN. : uh Gh} 
Anthracis Brun & Ch. . Ti e9: 
aperta Scrum. ih 8: 
apiculata GREG. . Tilewe:; 
> BREB. , : lie y32: 
var. RESIN GRuNGes Ss. “dle 132! 
Apis E.. . : e. P IRSo erie 
(Libellus) aponina Ke. o I 154. 
appendiculata Ke. I 160, ‘Tl DES. 
var. irrorata Gru. 10h Gay 
approximata GREY. TEEG2: 
forma typica ; I 62. 
var. Couperi (Barn) ‘ Tl 63 
var. Kittoniana A. MGS 
var. substaneroneifovmis 
GRUN. Td +56. 
Aquitaniae Brun & Hur. LM eSite 
var. undulata Brun . TORS 
Arabica Grun. Mier 9: 
Aradina Pant. . TH 169: 
arata GRUN. . Il 24. 
arctica Ch. . 1 Zale 
arcuata PAN. 1, 7 8) 
arenaria Donk. . Ti 122: 
arenariaeformis PANT. II 24. 
arenicola GRUN. . IES yes 
Areschougiana GRUN. II 70. 
arverna Per. & Hip. IE aye 
aspera EK... . it IESE 
var. Hungarica Pann. . I 192. 
var. intermedia GRuN. . Tad92 


I 68. 
II 155. 
Ti a9) 
Il 40. 
lor atzal 
I 53 
e583. 
II 44, 
Il 81. 
if alloy 
I 136. 
I 136. 
L136: 
I 64, 
TOE | ah5y. 
10 ath 
ee 9) 
IHL iO) 
Il 30. 
18 a0) 
if tO) 
See66. 
23, 45, 
rp a5: 
I 69, 
I 164, 
I 68. 
ISS: 
I 59 
I 58. 
I 192. 
I 69. 
I 60. 
I 89. 
It, 2p 
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asymmetrica Pan’. 

» Cre 
atomoides Grun. 
Atomus GRUN. 

> NAEGELI 
Aucklandica Grun. 
Australica A. S.. . 
Australis Prrir . 
avenacea Bris. 
baccata BRUuN. . 
bacillaris Grue. . feiss 
Bacillaris Gree. var. 
stantissima GRUN. . 
bacillifera Pant. 
bacilliformis Grun. 
Bacillum E. . 
var. GREG. 
ULB = inte ken ae 
var. Gregoriana GRUN. . 
var. minor V. Hck. 
var. lepida Grune. 
var.? Mexicana GRuN. 
Baculus Cu. 
Baumlerii Pant. . E 
var. interrupta PAN’. 
Bahusiensis Grun. . 
var. arctica GRUN. . 
var. Istriana GRUN. 
Baileyana Gro. . 
Balearica (Ct.) 
baltica E.. 
Barbitos A. 
ERE eo 
Bartholomei Cu nae 
basaltae proxima Brun & Hi 
Basilica Brun. 
» PANT. . 
Beccariana Grun. . 
Beckii Pant. 
Bengalensis Grun. 
Beta Cu. 
Beyrichiana Acuga Aes 
forma minor Pant. . 
bicapitata Lersv. . . 
var. Le GRUN. 
biceps E 
» GREG. ; 
biconstricta Grun. 
GROVE 
bicuneata GRUN. . : 
bicuspidata Cu. & GRUN. 
biglobosa Scuum. 
bilobata Lrup.-F. 
bimaculata Pant. . 
binaria A. 8. 
binodismEassewe 
bioculata GRun. . 
bipunctata GRun. . 
birostrata Grna. 
biseriata Prrir . 
bisulcata Lersr. 
var. turgidula 
bituminosa Pan. 
var.? cincta PANT. . 
var. latecapitata Pant. 
var. robusta Pant. 
var. signata Pan. 
var. staurophora Pant. 
var. valida Pant. 
(Oregonica var. ?) 
PANT othe 3 
blanda A. S 
Bleischiana Jan. 
Bleischii Jan. . 
Bodosensis Pant. . 


incon- 


& St. 


divittata 


& Rear. . 
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Bogotensis Grun....... U 
Bohemica EK. . . a Sil 
(Roiconeis) Bolleana GRuN. ay 
bomboides A. 8. 2 leis 
var. media Grun.. .... I 
Bombus E. . . Ke mal 
var. densestriata A. Ss. peers ll 
OR, OEE IXNSIS oOo oe 
WORCAIUSA (Ea wa’ =) eyo ce ce ULE 
Ra OSSUSeDANT csc) aye ec 
var.? producta Grun. ...- II 
var. scalaris GRUN. .... II 
[BORUSSICQLOLA.Mhy iat ew eralta 
BORYUCH GRANT eee oc ls us ol 
Botteriana Grun...... - Il 
Bottnica Grun. ..... MIL 20, 
brachysira BREB. ... .. . IL 
IBTASTManar Chih ts tones oe. el 
Brasiliensis Grun. . a orca eae! 
yar.? bicuneata Ch. one uy 
Var. LOSSINISHRANT.) «ten = LD 
Brauniona Grun...... . II 
Braunit (GRUN 22.8). Sil 
Brebissonii Ka... ... IL 77, 
UAT. fOSSiISH PANT. 1. eve. ll 
var. subproducta Grun. . . II 
brersaGREG! een see eee = PT 
OO: QUGUKON 0g pee bil 
IBTUCHI GRUNGE: | sate es, LE 
BTA eANTS . .° ta oe UL 
> Cre en i ey EE oes Puen 
Biudavand PANT. «29... - I 
bullata Norm.. . 5 AOE 
var. Milleriana JAN. Sk ee 
var. obtusa CastR. ...- II 
var. rhomboides Castr. . . IT 
(Libellus) Bulnheimii Grun. . I 
var beleica GRUN. Gl. s) > ol 
Californica Grev....... I 
var. Campechiana Gruy, po lll 
Campbell, (Perm) = 2 =. 
Campylodiscus Grun..... I 
Cancellata DONK. 903 7.2), © LE 
forma minuta Grun. ... II 
var. genuina GRUN.... . II 
var. Gregorii RatFs. .. . II 
var. impressa (Lerst.) . . II 
var. Maroccana Cn... .: I 
var. retusa BREB. . . Fea 
var. Skaldensis H. V. Hex. II 
var. Schmidtti Grun. . . . II 
var. subapiculata Grun. . . II 
OGIO” Bet ee toe Latte mee 
cardinalis (E.) .. . rr Pee abe UL 
var. Africana Brun... I 
(Cana Byer. Daas Cae Hl 
var. angusta GRUN. Bs, 
Caribaea “A. Sites leek Oe cre ak 
» CrtGLe Sama » at. cs ll 
carinfera GRUN. . ie Bie 
TOVIG MNLOT vylcemes yc few 
var. densius striata .... II 
yar, laxepunctata °°. .... If 
Carpathorum Pant... ... I 
Castracanei Grun. ..... I 
CemirasteriCt. = aaa ces cars - LE 
CEST IU BH teu tere ee os 
Ceylanensis Lrup.-F.. .... II 
Challengert Gaun....... I 
Chersonensis Grun. ..... I 
Gitte Clic costae, ao) ce te en LL 
Chyzeren PANT). 0. 3g ET 
CINCLMB Ete take Stk ete ee ees. MED 
Di LVANW I a0) Sa he eke ULL 
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25. 
88. 
87. 
90. 
90. 
90. 
80. 
81. 
81. 
81. 
98. 
60. 
(ale 
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var. angusta (GRUN.) II 
var. Cari (E.). II 
var. Heufleri Grun. II 
var. leptocephala (Bri B.) . I] 
circumnodosa Brun . I 
? Cistella Grey. 1 
citrea A. S.. . I 
clancula A. 8. I 
clayata GREG . rg II 
forma minor Ch.. . II 
forma minuta . ee: II 
var. Caribaea (CLEVE) . II 
yar. elongata PERAG. II 
var. exsul (A. 8.) . Il 
var. Indica (GREV.) Ir 
var. proxima JAN. . II 
var. rhombica Cu. . II 
Claviculus GReG, . II 
Clementis GRun. . II 
Clepsydra Donx. I 
» var.?. I 
Clevei Lerst. I 
Cluthensis GREG II 
var. Finmarchica GRUN. . II 
var. maculifera Ct. II 
var. minuta Ct. . PUY 
var. Novae ZéalandiaeGroun. II 
var. pagophila Grun. II 
var. striolata Grun. . II 
coarctata A. S. . ae I 
cocconeiformis GREG... . i 
coffeiformis A. S. I 
var. densestriata I 
var. subcircularis. . it 
commutata GRUN. . II 
compar JAN. . : I 
(Libellus) complanata. Gruy. I 
var. hyperborea GRUN. . I 
var. subinflata Grun. I 
compressicauda A. 8. II 
concilians Cu. II 
confecta A. 8S. . 2 a 
(Diadesmis) confervacea. (Ka.) a.) Ti 
var. Hungarica GRUn. . I 
var. peregrina GRUN.. I 
confoederata II 
congrua JAN. . SECA ee il 
connectens (GRUN.). . . . II 55d, 
consanguinea Cu. yt 
consimilis A. S.. . I 
consors A. S. . 104 
conspersa PAnv. . II 
conspicua A. 8... BS Mery al 
constricta Grun. .... . I 65, 
contenta GRUN. I 
var. biceps ARN. . I 
contermina A. 8. I 
contigua A. 8. 5 I 
contorta Kitton M. § II 
contracta GRUN.. Satie e a) 
convera W.SM.: .. . ..- I 72 
copiosa A. 8. Il 
correpta A. 8. : I 
(Schizonema) cor ymbosa (C. Ac.) II 
costata E. II 
> KiGscn eet Il 
costulata GRuN. . II 
Coupeni, (Bair). 2 see, LD 
CrAbnOME Ss 8 ay OO) OTE 
var. Japonica A. 8. I 
Crabro E. var. Nankoorensis 
GRUN. ; I 
var. Oranensis A. I 
crabroniformis ee: : I 
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crassa GREG. if 
crassinervia BEB. retry I 
CYASBLTOSETIS) GRUN, yan. fae) ol 

var. Maasdensis GRUN. . I 
Cravent Levp.-F. ...... IL 
Creguti Hir. & Perr. J 

var. lanceolata Prr. & HE. if 
Cructata Ci. 4 2 het eee 
> Leuk es 3 ho Oe 
Crucicula (W. Sm.) E 139; 

Var MINIs GRUN. meebaluce: wel 

var. obtusata GRUN. .. . i! 
(Crucicula var. ?) nobnaeti 

GRUN. .. Mee eater. wall 
crucifera Grun. or iesee., ST 
Crucifix Tremp. & BE. A thal 
cruciformis DonK. .... . II 
erneipera: (Wi SN.) <a ue eer 
cryptocephala Ke. . I 108, II 

var. exilis GRUN. - 4... . I 

var. intermedia. ..... IL 

var. lancettula Scuum. . . II 

var. latior DANNF. .... II 

var. perminuta (GRuN.) . . II 

var. pumila GrRun.... . II 


var.rhynchoc ephala Gru. I 15 ), 

var. veneta (KG.) II 14, 
(Rhoiconeis) CubitusTemp.& Br. IT 
curtestriata Pant. ... .. If 
(peregrina E. var.?) curtestri- 


ata Pu. . : II 
curvinervia GRuN. I 
cuspidata Ka. I 

var. ambigua E. . I 

var. danaica GRUN. I 

var. halophila Grun. I 

var. Héribaudi PrERaG. . I 
Cymbula Donk... « .. @ - Ul 
Cynthia A. 8. ahs Np aeaaeatl 
CH NARUIT AE BES 5 6 ao aes IL 
IDOI I, Ve 6 6 Ben oe UL 

TOnMMGeINQLUNLG oe hee IL 
DQUNAMCHIGRUN: = oon, oor 
DUAN ACLSS 4. sti ee 
GECUUSEEANTH 45 ee eee 
debilissima GRUN, . G .. 9. JE 
DARGA A Bee oe A 
decora Grove é& Sit 5: > 2.) 1 
decumana Pant. ...... II 
decurrens (E.) Grun. .... II 
decussata (E.). . Tied Soe 
definita Grove & Sr. te retlnn meee 

Var. intermedia ©n:; 3 2. .— i 
HAH Se ean cue eral 
Delawarensis GruN. . -°. . - IL 
DEVO TICUMN eg LURCKs ers ae cane! 
Delia. Cia Aas soe. corte SL 
Demerarse GRun. =| . 3). -. JE 
DemenanacaOien aces 2. 
oki outa: UNS Sie eae ee tees tatedt on 1 
depreshan@inme: = «> se «qe mele 
derasa GRUN.. . . 3 eT 

var. ? gracilenta Gron. a ll 
De Wittiana Karin & Scuutrze IT 
dicephala (E.) W. Sm... . . II 

var. elginensis GEEG. ... II 

var. subcapitata Grun.. . . II 
QUCTTIN Ss Se en cg oo I 

> WAGST: Bee 2 ota eee CL 

> Vans GREG rel 
Cipzculis: PANT rar) 0 ciel) seer 
diffluens By Sey Serer omen ce MIT 
diffusa A. ee hia teen LE 
var.? eee Ch. ae ve ttl 
epmnnoeye (ity a 6 een ws oo alll 
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digito-radiata Grec.. ... . II 
var. angustior Grun. . . . IL 
var. Cyprinus (K.) W. Sm. . II 
var. Seychellensis Cu. . . . II 
var. striolata Grun.. . .. II 

dignediens AVS: y= o.- ane aul 

dilatata E. . reais 1 169% 

dinlosticta |GRUN 

Ghigoey (MB SWE) SG 6 5 oo o 8 JE 
var. angusta GRUN. ... . IL 
Voom Cit, 6 oo o JUL 
war. Incus (Grun.). 25). dl 
Vee deity Cine s won 6 a J 
var. remota GRuN.. . .. . ID 
var. subtilis (GREG: =a). 9. il 

Cirhynchus EK: 3 nee) ae 

Dirhombus A. Ss. sees eee 

discernenda AND. 205) .. 5) 29) el 

QUSCTENONS: Aj Ss. 18a ce eevee 

Diseulus ScHum..00s ): ache a. 2 Ml 

ispar = SCHUM e eeaun riicie ell 

dispersa Grove & St... .. I 

dissumilis Wi SMa os 3) aL 

Gh AWS Sha a oo peo 5 a JUL 
var. borealis Grun.. . . . II 

distenta A. S.. . II 

(brevis var. ?) distoma forma 
ANGustioyAGRUNNS 1) eee 
forma latior Grun..... I 

(CART AOT GIS 6 5 5 2 0 oo Ll 

> (W. SMe) te saver ol ey BIUL 
forma minor. . eo OL 
var. elliptica Gaun.gs 2 bill 


var. prolongata Brun & Per. II 


var. undulata Per. & Hire. II 
divergentissima Grun.. . . . I 
dwversa GRrry. 2 st:02). 2 fie al 
IDWOATE IOI, 65 een oa Il 
DOWenSISMEANTS <1) tits eee 
Donkin Nn, (San can nee aL 
GADIGE IDE be a oe Pe ae 
Dubravicensis Grun. gy ae TD 
duplem (PANT eee een ae 
Durandii-Kitton <a ee ee wt 

var. intermedia ....'. . ID 

var. rhomboides Castr. . . II 
GCG INS TSbig. 9 oo 3) Goo ef om Il 
IG CHAG RANT ec ove iis gel 
Hoyptiaca Grey... ... . OF 
elata Lrup.-F. ae ee ie 
elegans We Sm fy. - 4 DL 59M TT 

Vann CUSPIdaba, Cli. 1 y-yee) ltl 


Elesdiana Pant. I 
elliptica W. Sm. bab ic-va le 
> KGi iS: gia Gece 
var. fossilis Pant. I 
var. grandis Grun. .... I 
var. minor GRUN...... I 
var. minutissima GRUN. . I 
elongata GRUN. I 
elongatula Pan. I 
Entomon &. I 


Epsilon Ch... . SS icy eek Liege pL 
erosa Cu... . ere ee eee Pale 
Erythraea Grune oot all 
Esoculus Scuoum. ...... JI 
Hite Cis. = = LS ee OR Peds 
exrcavata A. S. en ik oyh lilt 
> GREV: heli oe ol 
var. angelorum Cu... . . II 
var. mesoleia GRuN.. . . . II 
excentrica GRUN. ....... J 
exemta A. S. . I &6, 
C§LIGUG GREGH. oot) te etl 
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SYNOPSIS OF THE NAVICULOID DIATOMS. 
(HOMIG NECK 5 6 ep 5 a oe WC ES, 
exilissima Grun. ...... II 3. 
(Hand eh INC ISS Geer Glin Ga oe | laORY 
expleta ANS... I 101. 

> var. Domblittensis 

GRUN. .. -: 1 Se 
Exsul A. 8S. . Tr 3, 6. 
Eudowvia A. §. I 88. 
Eugenia A. §. I 83. 
Eugeniae Cu. . I D0; 
Falaisensis Grun. sie eaeeeellit Pa 

var.? lanceola Grun.. . .. II 21. 
eMiixe (City 5 oA Ae ceca aly loos 
Famelica Casrr. : pele los 
Jasciata Larsv. . StvEnyly +O! 
HebicerviiChe eo eee ier eel Lae: 
Fenzlii Grun.. poles eth: plese OO: 
filiformis Pant... . St eeuelipos 
Finmarchica Cu. & Grun. S glut Rick 
TU IS 8 ns 6 6 oo Sie Ik CG), 

Var, Major GRUNG. .) . © L 169) 

var. subampliata Grun.. . I 69. 

var. twmescens GRuN. . .. I TV. 
Escher eACuS eee Leelee oF 
JOD OR GRINS SV a Gc oS IR 
Elammak. Ss 3 aie heme lls: 
Mammula sk. Ss. eee 789! 
Hlanatica GRUN. «1,4 Ba-n2 © li 30! 
Flatiu Pant... . 10 Gen Se 
(Esox. var. ?) FlorentinaGrun. Il ve: 
(Diadesmis) Flotowii Grun.. . I 132. 
fluitans Brun ; WEBS Dye 
fluminensis Grun.. ..... IL 96. 

var. Floridana Cu. .... IL 97. 

var. Kerguelensis Grun.. . IL 96. 

var. minor GRun.. .... II 96. 
Férarmensis Grun.. ... . Il 83. 
Foliola Temp. & Brun... . I 184. 
Hollis. Seater eae elle eee 
HOnmticOld (GRUN: ..-pe ta le O) 
ONLNASEGRUN.»| sie eee O: 
forcipata GREV.. . . oo Or 6d 

var. balnearis GRUN. . pe ella OOF 

yar. densestriata A. S. a bem UU CoX0y. 
var. minor... Smelno Ul th, 

var. nummularia GreV. Il 66. 

var. nummularoides GRUN. Il 66. 

Var; punctata Cn: oa, ee ll 16d: 

var. suborbicularis Grun. . IL 6b. 

var. versicolor GRun. ... II 66. 
Honmenteraes Oba. a.) ee sae leo, 
Formica E.. . Ree a acy Ae aie 
formicina Gaunt | 2 eae Ge. 
formosa GREG. 9-9. |. oy, 15%, De: 

war. fossiis Pant. .... I O56. 
ICVEHIS) ERIN 5. 5 5 peg obo de llh Sul, 

> IACR ISS 8 tee Paige ae ee ers 
fortis var.? opima Grun. . . II 3b. 
fortunata Leup.-Fy ..3. , 1 54. 
‘fossilis Oe ge Date Pt be Lee 
fraudulenta A. S. Basie sie. Aree r ee ea iden Os 
Frauenfeldii Grun. . . I 106. 

(latissima Gre. var. 2) Fuchsii 

AN. ae he eee MMI eal 
Sfulva Nurzscu 1109) 
Jusca Donk. Gs 

>» GREG.. 5 Toa: 

var. delicata A. is iy B)skh 

var. excisa A. 8. Tey -G)5). 

var. permagna Pant. It Qife 
Juscata Scuvm. . nds: 
fusiformis GrRuN . 78 I 106. 

var. ostrearia GAILLON . IT 106. 
fusioides Grun. T 106, it}, 


futilis A. 8. : ih Fe) 
Galapagensis Cu. . ie Lye 
var. Japonica Cu. . Th Bi, 
Galea Brun. . - I “34. 
Galikii PANG, 0:, 58 coc ea ele: 
(Gastrum var.?) Galikii Pant. IL 45. 
Gamma Cu, oO ee Pade 
var. rectilineata Cr. 1 45; 
Garkeana (GRUN.) Imaleyse 
gastroides Grune. Tl 41. 
Gastrum E. . IL 22. 
forma minor ae Il 23: 
var. Anglica Grun. . Il 22. 
var. Boryana Panv. It 23. 
var. exigua GREG. . : Ti 23: 
var. Jenisseyensis GRUN. . I 23. 
var. latiuscula GRuN. It 23. 
var. Placentula . IL 23. 
var. Styriaca Grun. . II 45. 
var. Upsalensis Grun. HLS: 
gelida Grun. It 28. 
var.? Repee EE (Grun.) ar 29) 
var.? tenuis Cr. IE 28) 
gemina E. : 810): 
var. densestriata A. Tengo: 
var. egena A. 8. iy 90! 
gemmata GREY. . ego: 
var. biseriata Grun, ir 38); 
var. fossilis Pant. It Gheh 
var. mediterranea GRUN. I 82. 
var. spectabilis . i Sk) 
gemmatula Cu. esi 
> GRUN. . T 104. 
genifera A. 8. <1 6 
gentilis Donk Ti 92: 
(Rhoiconeis) genuflexa Ke. Ti) 42): 
gibba E. Il 82. 
» Vi Lee TI 84. 
var. brevistriata GRUN. TO eHle 
forma curta Burtscw . . . IL 87. 
var. hyalina Per. & Hir.. IL 82. 
gibba 8 Peckii Grun. II 83. 
gibberula Ka. . Teo: 
gibbula Cn. . 1 140. 
var. capitata Lorsv. T 140. 
var. oblonga Larst. . I 140. 
Gibelii A. S. . I 102. 
Gigas E. Iie 290) 
glacialis On. jr. gy 40: 
var. septentrionalis Cig 41, 49. 
glebiceps GREG. My aie 
» Lerst . ; Ir 16. 
var. crassior GRUN. . i 76; 
gloriosa Brun . : TALON 
var. inflata Brun . T 101. 
Goésii Cu. I 155. 
gomphonemacea GRuN. Teas: 
Gorjanovicii: Pant. I 84. 
var. major IT 84. 
Gotlandica Grun. Ir 14. 
gracilis E. Sece WUE AGG 
var. Schizonemoides V Hex iil? 
gracillima A. 8. Ilys 7A. 
> GREG. Il 74. 
Graeffer GRUN. I 93. 
granulata Batu. Il 48. 
granulata Bris. Ir 43. 
var. Javanica Lavp.-F. II 48. 
Granum Scuum. ; TABS 
Granum avenae SCHUM. . T 108. 
grata Panr.. Il 68. 
gregaria Donk. a le: 
var. Thurholmensis Dannr.. I 109. 
Gregortt RAuES . II 30. 
Gregoryana GREY. IL 63. 
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Grevillei Donk. . I 
(Schizon. Libellus) Grevillei Ac. I 
Groenlandica Cu. . Il 
Grovei CL. II 
Griindleri A. I 
» Cr, S GRuN. Il 
var. symmetrica Ch. . II 
Grunowii O’Mna I 
» RBH. . il 
Guinardiana Brun I 
Gurovit PANnt. Il 
guttata GRUN. II 
var. maxima “Ch. : IL 
var.? Peragalli (Brun. Vis II 
Gutvinskii Panv. II 
Hahnii Perit . I 
i. album Cn. . II 
halionata PANT. . II 
var. directa PANT. . 101 
var. minor Pant. . II 
var. robusta (PANT.) . II 
halophila GruN.. . . A I 
(Libellus) hamulifera Grun. I 
var. interrupta CL. I 
Hantkenii Panv. I 
Haradaae Panr. . I 
Hasta Pant II 
Hauckii Cu. I 
Haueri GRun. . 10E 
Haynaldi Panv. , it 
Haytiana Truan & Wirt... Il 
Hazslinszkyi Panv. I 
Hebes Raurs I 
Heerii Pant. I 
hemiptera A. II 
» ee : II 

var. Bielawskii Hie. & "Pur. II 
Hennedyi W. Sm. INGLE 
forma bacillifera (PANT.) . II 
var. abnorm. . ; II 
var. Californica GREY. . 5 wil 
var. caliginosa CL. & Grove II 
var. Centraster CL. Il 
var. circumsecta GRUN. II 
var. clavata (GREG.) . II 
var. constricta Prtir II 
var. controversa A. S II 
var. cuneata A. 8. . 1 
var. difficilis Pant. II 
var. finitima JAN. . pis Ogll 
var. fossilis Pant. TT 5b, 
var. granulata GRUN. II 
var. > OM. . II 
var. manca A. S II 
var. maxima Cn. Il 
var. minuta Cu. . : II 
var. Neapolitana Cu. . II 
var. nebulosa GREG. . Il 
var. Nicwensis PERAG. .#«. Il 
var. Schleinitzii (JAN.) . TEE 
var. Tahitensis Cu. II 
var. tenuistriata . Il 
var. undulata Ch. . II 
Heribaudi Perr. . T 
heroina A. S.. II 
heteroflexa Panv. I 
var. constricta Pant. i 
var. minor Pant. I 
Heufleri Grun. . II 
Heufleriana Grun. . I 
Hevesensis Pant. . Il 
Hibernica OMEA . II 
hilarula Pant. I 
Hilseana Jan. II 
Hitcheockii E. I 


101. 
152: 
98. 
45. 
89. 
Bile 
51. 
59. 
99, 
8b. 
20. 
34. 
35. 
3D. 
Gil 
133. 
1515) 
68. 
69. 
69. 
69. 
109. 
154. 
154. 
91. 
129. 


AKADEMIENS HANDLINGAR. 
Hochstetteri Grun. i 
var. placita Grove & Sr. I 
Hoffmannii Pan. Il 
Holmiensis Cu. . I 
Holstii Ou. : I 
(maxima var. 2) ) Holubyi PANT. I 
hordeiformis Pan’. I] 
Hornigii Panv. I 
Horvathii Grun. I 
TLOSMES Ate Saeen eae Groieail 
(Deploneis) Hudsonis Grun. be yal! 
humerosa Bris. : I] 
var. constricta II 
var. elongata Pan. . Il 
var. Fuchsii (PANrT.) . II 
humilis Donk. P a 
Hungarica GrRun. I 139, 
var. capitata (E.) : a 
var. Liineburgensis GRUN. IT 
hyalina Don. . . I 
(Libellus) Hyalosira Ct. II 
hybrida Hir. & PER. II 
hyperborea Grun. . I 
Hyrtlu Pant. . II 
ignobilis Pan. I 
illustra Pant. . II 
imperfecta Cu. ; Il 
impleta Cu. & GROVE I 
impressa LGRST. II 
» GRUN. . II 
inaequalis BE... . I 
inaequilatera Larst. I 
incerta GRUN. . Il 
includens Pant. . I 
imcomperta Lywis . I 
2 inconspicuad GREG. . I 
incudifor mis GRUN. . II 
inculta Pan. b Rises I 
incurva var. minuta Gutw. I 
incurvata GREG. . I 
Incus GRun. . . iit 
var. abbreviata GRrun. II 
Index Temp. & Br. Il 
Indica Grey. II 
inelegans GROVE & Sr. . I 
infirma GRUN i 
inflata Donk I 
> Ke a Sea ee II 
inflexa GREG. .. . ce ALE Ble 
var. Biharensis PAnr. . II 
inhalata A. §.. ere II 
var.? Biharensis PAnv.. II 
var. lanceolata Cu. see LUT 
inornata GRUN. I 106, 
instabilis A. S. . <p ill 
integra W. Sm. I 
intercedens A. 8. seh 3 te eae 
interlineata Grove & Sr. II 37, 
intermedia LcRrsv. . Il 
interposita Lewis . I 
interrupta Ke. I 
> W. Sm.. II 
var. fossilis Pant. : I 
var. Novae Zelandiae A. ‘Ss. I 
var. Tallyana Gron. I 
var. Zanzibarica GRUN. . I 
Iridis EB. . hearer mr (Eee! 
Tridis var. amphigompbias De) all 
var. een arhyneliiay I 
var. dubia I 
var. producta . I 
irregularis PAN. , Il 
TOCOTALH, CRE Von) i ons) oes or 37, 
var. Ceylanica CL. . ut 
var. elliptica Cu. Il 
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n:0 3. ZY 
var. fossilis Pant. .. . II 7, 
var. Mexicana Cu. . II 
var. substauroneiformis I] 
Jamaicensis Grey. | 
Jamalinensis Ch. : IJ 
var. Schizostauron Cr. ; II 
var. simiaevultus (BRuUN) . IT 
Janischiana Rpu. . I 
Janischii Casvr. I 
jejuna A. 8. II 
Jelineckii Grun. I] 
Jennerii W. Sn. I 
Jentzschii Grun. II 
Jimboi Panr. I 
Johnsoniana GRevy. I 
Johnsonii (W. Sm.) . . : I 
var. BEIgtCas H. V. Hex.. I 
Jota Cx. , I 
jugata Cu. aor ] 
Julient Hire. & Brun I 
Kalfvensis Grun. M. 8. I 
Kamorthensis Grun . II 
Kanitzii Panv. I 
Kappa Cu. I 
Kariana GRun. II 
var. curta Cu. II 
var. detersa GRUN. II 
var. frigida ( Grun.) j I] 
Kefringensis b. II 
Kellerii Pant. II 
Kepesii GRuwn. . es II 
Kerguelensis CastR.. .... I 
Kinkeri Pant T 66, II 
Kinkeriana Truan I 
Kittoniana A. 8. Hut 
Kjellmanii Ct. . I 
var. subconstricta . I 
Kochii Pant. II 
Kossuthii Panv.. It 
Kotschyana Gru. I 
Kootschyii Grun. I 
Krockii Grun II 
Kryokonites Ch. . I 
var. semiperfecta Cu. I 
var. subprotracta OL. : I 
? var. Wankaremae Ch. ‘ ] 
kriophila Cu. I 
var. ? gelida Ci: : I 
Kiitzingiana H. lL. Suivi II 
Kiitzingii Grun. , é I 
(Alloioneis?) Kurzii GRuN I 
acaetoea A. 8. I 
lacrimans A. 8S... . I 
var. fossilis Pant. I 
Lacunarum Gro. ace ae aL 
lacustris Gree. ... I 134, I 
» A. S. ae, ET 
Ladogensis Cu. I 
laevissima Ka. I 
Lagerheimii Cu. . I 
Lagerstedtii Cn. . I 
Lambda Cnr. . I 
lanceolata KG. . II 
> W.S I 
var. arenaria DonK. II 
var. Cymbula Donk. . II 
var. hordeiformis Ii 
var.? latior (DANNF.) . TI 
var. phyllepta Ka. II 
var. tenella (BREB.) II 
Lancettula Scuum. Il 
lata (BRuiB.) . Rea ea ie a 
lata BreB. var. minor PER. 
Re Veto Gh o ; II 
latefasciata GruN. I 
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latevittata PANT 
latissima GREG. . 
var. capitata Pant. 
var. elongata (PANT.) 
var. minor Panv. 
latiuscula Ke. 
lauta GRUN. . 
Legumen E. ; 
forma via undulata 
lepida GREG. 
lepidula Grun. 
leptocephala Bris. . 
leptogongyla (E.) Grun. 1 137, 
leptosoma GRUN. : 
leptostigma E. AEs 
Letourneurii Pant. . 
Leudugerti Cu. . 
Lewisiana GREV. 
Libellus Gree. 
Inber W. 8m. . es ih A tars 
liburnica Grun...... I 
limicola Ch. . 
limitanea A. 8 
limosa Ke. ; 
curta GRUN. 


var. 
var. genuina GRUN. . 
var. gibberula Grun. 
var. inflata GRun.. . . 
var. subinflata Grun. . 
var. undulata Grun. 


linearis GRUN. 
lineata Donk. 
Lineola GRUN. . 
var. perlepida GRUN. . 
lineolata E. 
litoralis Donk. ante 
var. subtilis A. S. 
lobata Grove & Sr. . ; 
SCHWARTZ 
Loczyi Pant. . 
longa GREG. 
longiceps GREG. . 
Lorenziana GRUN. . 
lucida PAnrr. 
lucidula et eee 
(Diadesmis) lucidula Grun. . 
luculenta A. S$ 
Ludloviana A. 8. 
lumen PERAG. . 
Lundstrémii Ch. . Poa 
var. Frieseana GrRUN. 
unnlatCieen - 
Lunyaczeki Pan. . 
luxuriosa GREV. . 
var. cuneata Brun . 
Lyra E. 2 
var. A. 8. ae 
var. abrupta Gre. . 
var. acuta PANT . 2 3. 
var. atlantica A. S. .. If 
var. connectenS GRUN.. . 
var. denudata Grun. M. 38. 
var. dilatata A. S. ae 
forma perpusilla Pant. . 
var. Ehrenbergii Ct. . 
var. elliptica A. S. 
forma bullata Norm. . 
var. Hungarica Pant. . 
var. insignis A. 8. 
var. producta Pant. . 
var. recta GREV.. 
forma abnormis A. S. 
forma fornicata A. 8. 
var. Robertsiana GREvV. 
forma bullata Ch. . 


a 122, 


T. CLEVE, SYNOPSIS OF 


— 
See ee ee ee 


— 


liens! 


67. 


THE 
var.? seductilis (A. S.). . . II 
Vale sleneta AN Ss as eee OL 
var. subcarinata Grun. .. II 
var. subelliptica Cu... .. II 
var. Zanzibarica Grev. « . If 
Ken (Gris Ao oc oo of o o WI 
Macracana PANT... ..... I 
macromphala Scuum. . .. . I 
OMOVHOR RENN hen 6 6 6 5 5 oo lll 
MOEN eNO, 6 g 5 9 4 6 oH 
var. CanibaeaeCn. es) see) al 
maculosa, DONK @ ee te Ll 
Madagascarensis Cu. .... I 
maeandrina Ch. .... . II 
major KG. Il 89, 
var. andesitica PANT. S aiea spaelil 
var. horrida Hir. & Per. . II 
mammalis Castr.. ..... I 
Mantichora Pant... ..... I 


Margarita A. 8. I 
margaritifera Pant... I 
» Truan & Wirt I 
marginata Lewis I 
I 

I 


margino-lineata GROVE & Sr. 

margino-punctata GRovkE & Sv. 
mareinulataCn.: © | es ce pl 
marina JAN. & RBH. .... II 
> IMIS ow Boron ot ga wall 
MarionfivgPancr 2. 6) aa ee 
mastogloidea Pant. ..... I 
Maulent BRUN “..ae 4. 1. aan 
maxima GREG. . . . 2 a Oa: 
var. Asiatica TEMP. & Bane I 
var. umbilicata Grun.. . . I 
mediterranea BR. & Cu... . II 
> GRUN. I 83, 
KiGee 3 20 eo Loe 
Meailoptena (ES: Ro oe 
MeSAStauUTos Clas.) se Pe ee 
menilitica Pant. ..... . 
Menisculus Scuum. ..... II 
var. Upsalensis Grun. . . II 
Meniscus Scnum. =. 2 2. lil 
Mmesoveid (Ole ree) nce eee 
mesolepta EK. . . eae ail 
var. «@ genuina Grun.. .. I 
var. 6 producta Grun. . . II 
var. Boryana Pant... . . II 

mesotyla Scuum. 
» AGS: 


II 
II 
microcephala GRUN. IL 
microrhynchus GRuN. ee ail 
> Yui 5 goon Jl 
microtatos PANT. a I 
Mikado Pant. i 
minima GRUN. 5 I 
atomoides Gru. I 
II 


var. 
minor GREG. Mt Seta bee 
minuscula GRUN. . . arena 
var. Bahusiensis Grun. Mare all 
minutissima GRUN...... I 
minutula W. Sm... ..... I 
mirabilis CastR ...... I 
IAPS A Go nl 
forma intermedia Cu... . I 
Mocsarensis PANT... .... I 
modesta, GRUNT ane ace LL 
ANAT ING IS os oa deo ob 
molaris GRUN. . =» All 
(Schizonema) mollis (W. Sm.) . II 
monilifera Ch... A at oun 
var. heterosticha Ch. a: Il 
Monmouthiana Grun. T 134, 
(Alloioneis) Monodon Brun. . rat 
Mormonorum Grun.. . .. . IL 


164 


35 


78. 


NAVICULOID DIATOMS. 


multicostata Grun. 
multiseriata GRuN. 
munda JAN. 
muralis GrRUN. 
Musca Donk. 
» GREG. 
var. intermedia ‘A. S. 
muscaeformis GRUN. 
» PAnt. . 
mutica Ka. 
» RABH. . we 
forma Cohnii Hinse . : 
forma Géppertiana BLEIscH . 
forma producta GrRunN. . 
forma ventricosa Ka. 
var. Cohnii (Hise) . 
var. Goppertiana (BLEISCH) 
var. Legumen Cn. 3 ee 
forma undulata Hinse . 
var. Peguana GrRuN. 
var. undulata Hinse 
var. ventricosa (KG.) 
My Cu. ee Sc 
Ne aveand GRuN. 
navigans Brun 
nebulosa GREG. 
neogena PANT. 5 
Neogradensis (PANT.) . 
Neumayert Jan... 
» PANT. 
Neupaueri Pan. 
Nicwensis PERAG. 
Nicobarica Grun. 
(Schizonema) nidulans Cu. 
nigricans PAN’. . 
nitescens GREG. . 
var. fossilis Pant. 
var. Fuegiana Prrir 
nitida W. Sm. 
nivalis E.. . : 
nobilis (E.) Ke. : 
var. neogend GRUN. . 
nodosa EK. . . 
nodulosa (BriB.) Ke. forma . 
Northumbrica Donk. . 
notabilis Pant. . 
> GREV. . 
var. expleta A. S ; 
notata M. Perac. & Hr. 
n. sp. LEWIS 
Novae Guineaensis Temp. 
nubicola Grun. 
nuda Pant. 
nummularia GREV. 
Ny Ct. 
Oamaruensis GRuN. 
obliqua (GREG.) 
oblique-striata A. = 
oblonga K@...:. .. 
var. acuminata Grun. 
var. lanceolata Grun. 
var. nodulosa GRUN. . 
oblongella Gru. 
> NAEGELI 
(Rhoiconeis) obtusa Ch. 
obtusa W. Sm. 
occidentalis Ch. 
oculata BREB. . 
olivacea Lreup.-F. 
O’Mearii Grun. : 
var. Labuensis Cu. 
var. minor Ch. 
Omega Cu. 
Omicron Ch. 
ophiocephala Cu. 


“I 135, 
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& GROVE. 


I 102. 

II 36. 
LS2: 

Illy se} 
I 83. 

Te aGD: 

Tl 6b: 

I 83. 

I 65. 

I 129. 

It 14. 
ny 129: 

I 129. 

I 129. 

I 129. 

I 129. 

T 129. 

I 130. 

T 130. 

I 180. 

T 130. 

T 180. 

Il 42. 
TD: 
I 100. 

Il 58. 
52: 

Il 40. 
T 191. 

II. 42. 
II 49. 
II 36. 
I <7 

II 26. 
3: 

BN 

IO SNE 

Ml SNe 

I 100. 

Il 38. 
oe: 
IU} 
Site 
ity Gc 
UE eile 
Hit, it) 
I 93. 

I 93. 

8: 
I 128. 

II 50. 
I 53. 

I 106. 

ERGO: 
ly 5: 

Til ei: 
I 130. 

62: 

yy eile 
Ty Zile 
IT 21. 
it) PAu 
I 128. 

it “By 

29: 
Th ok 

I 134. 

yd: 

It 161. 
ioe 

I 123. 

Th guile 

IL 46. 
Il 46. 
Ip G6: 


KONGL. 


opima GRUN. 
Oregonica E. 
ornata A. 8. : 
var. spirifera A. 
Orphet Pant. . 
oscitans A. 8. . 
var. subundulata 
Ostracodarum Pan. 
ostrearia TurP. . 
Oswaldi Jan. . 
ovalis Hitsr 
mm OW. OM 5 
var. fossilis Panv. 
var. pumila GRun. 
oviformis CL. . 
Ovulum A. S 
> GRUN. 
oxeia CASTR. i 
pachycephala Rex. 
pachyptera (E.) . 
pacifica GRun. 
palpebralis Brus. ; 
var. angulosa GREG. . 
var. Barceyana (GREG.) . 
var. Botteriana (GRUN.) 
forma minor (GRUN.) 
var. minor GRUN. 
var. obtusa . 
var. semiplena 
Paludinarum Pant. . 
var. gracilior Pant. . 
Pandura Bris. 
Pangeront Lrvup.-F. 
pannonica GRUN. 
Papula A. §. 
parallela CastR. . 
parallelistriata Pant. 
parca A. S. : 
var. producta Pant. . 
paripinnata Pant. 
Parmula Bris. . 
parvula H. L. Sore 
> RALFS 
patula W. Sm. 
pavida Pant. 
pedalis Brun . 
Peisonis Grn. 
Pelagi A. 8. : 
pelliculosa (BREB.) HILsE : 
pennata A. 8. 
var. Kinkeri. (PaNT.) . 
var. maxima CL. 
Pensacolae Cu. . 
Peragalli Brun . 
perducta Pant. . 
peregrina E. 
var. Calcuttensis. Grun. 
var. Kefvingensis E. . 
var. 
var. Meniscus Scuum. 
var. polaris (LGRsT.) . 
perfecta Panv. 


var. Letourneurii (Pant. ). 4 


peripunctata Brun. 
perlepida Grun. 
perlonga Pant. 
permagna RALEFs 
perpusilla Grun. 
Perrotettii Grun. 
pervasta PAnv. 
Petitiana Grun. . 
Pfitzeriana O. Wir . 
Phalangium Pant. 
PhiGn. . 
phyllepta Ke. . 


Menisculus Scuum. 


=" 


tH 
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35. 
57, 
102. 
102. 
158. 
49. 
49, 
Pe 
106. 
60. 
92. 
92. 
SBE 
Sh 
24. 
185. 
94, 
154. 
188. 
81. 
36. 
70. 
70. 
70. 
il 


AKADEMIENS HANDLINGAR. 


(Stauroneis) Phyllodes E. . I 
Pi Cu. : re. II 
pinnata Pan. . II 
Pinnularia Cu. IL 
var. asymmetrica Cn. II 
var. Baltica Groun. II 
var. interrupta Cn. . . Il 
var. Seychellensis Grun.. . 11 
var. Soderlundi Cu. Il 
var. subproducta Grun. . Il 
var. Tahitensis GRun. . II 
Placenta E.. . 6: olde lll! 
Placentula E. . pT Usa, Ne 
var. lanceolata (GRuN.) . II 
plaida A.S..... I 
placita Grove & Sr. I 
plagiostoma GRun. IL 
Platessa Cr. . Il 
platystoma E.. . II 
var. Bengalensis Grun. M. S. II 
(Libellus) plicata Donk. I 
var. Sumatrana Cu. I 
plicatula Grun. M.S I 
polaris Lerst. II 
polita Brun. I 
polygibba Pant. . I 
polygona Brun. . i 
polyonca Bris. . II 
polysticta A. 8. . II 
» GREV. II 
var. cireumsecta Gaon. II 
porto-montana CL. . I 
Powellii Lewis . I 
var. Galapagensis Ct. I 
praeclara PAN’. . I 
pracflua Pant. . I 
praesecta A. S. . II 
Praestes A. S I 
praetexta E. 6 II 
var. abnormis Cu. . . II 
var. abundans A. 58. . Il 
var. Haytiana (TRuAN & 
Wirt) ite. Cheah herb eol U 
var. Lunyaczeki (PANT.) . II 
pressa PAN’. II 
primordialis Pan. II 
prisca A. S. Dili 
pristiophora Jan. . I 
probabilis A. S.. I 
procera Pant... . IT 
producta W. Sm. I 
prominula A. 8. I 
propinqua A. 8.. I 
Proserpinae Pan. II 
protracta GRUN. . ; I 
forma minor Pant. . I 
var. maxima Cu. I 
proxima JAN. . : II 
pseudo-aspera PANT. . . I 
pseudo-bacilluam Grun. . I 
pseudofusca Pan. 5 I 
pseudogemmata Pant. . <a tall 
Puella A. 8. : 84, 
> ScHUM. I 
pulchra Gree. Rena rn om LE 
pumila Grun. var. fossilis 
PAnt. Set, ecg oa Le 
punctata var. asymmetrica 
MGRSTNe es Bee SS ky ak 
punctulata EB... . it 
punctulata W. Sm. ane 40, 
var. Cluthensis GREG. Il 
var. Finmarchica GRuN. II 
var. Novae Zealandiae Grun. II 
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n:0 3. 213 
var. pagophila Grun. I] 
var. striolata GRUN. . I} 
Pupula Ke, aE I 
var. bacillaroides Ge N. I 
var. genwind GRUN I 
var. rectangularis GRUN. . I 
pusilla W. SM. II 
> Donk. [I 
var. Jamalinensis Gru N. II 
var. lanceolata Grun. re tll 
var. Spitzbergensis Grun. . I 
Pusio Cu: . II 
pygmaea Ke. we II 
var. balnearis Grun II 
pyrenaica W. Sm. . II 
quadrata GREG. . I] 
quadratarea A. 3. II 
quadrilineata Gron. . I 
quadriseriata Cu. & GRUN. I 
quadrisulcata GRun. . I 
Quarnerensis Grun. M. I 
Quarnerensis var. natn 
PETIT . II 
QnincunmxeCr sas ee II 
quinquenodis GRUN. . if 
Rabenhorstii Grun...... II 
radiosa . ‘ I 164, II 
var. Dubravicensis GRUN. II 
var. minutissima GRUN. II 
var. subrostrata Cn. . II 
var. tenella Brus. . IL 
Raéana CastTRr. Se Lr 
(Schizonema) ramosissima (C. 
AG.) Teal Oban 
forma amplia Grun II 
forma Caspia (GRUN.) I 
forma genuina Cth. . II 
ramphoides Pant. I 
Rattrayi Part. . I 
recta Brun & Hr. I 
rectangulata GRuG. II 
regula GRuN. & CL. . II 
Reichardtii Grun. . . : II 
var. Tschuktschorum One II 
Reinhardtii (Gruw.) IL 
var. gracilior GRUN. . Il 
var. Jenisseyensis GRUN. . II 
Reinickeana Ru. . I 
residua A. S. I 
restituta A. S ial 
reticulata Gane = ah ae 
reticulo-radiata Terme. & Br. II 
retusa Bris. sy LI 
> GRUN. . II 30, 


var. subretusa GRUN. II 
Reusii Pant... . ; II 
Rh: uphoneis (E.) GRUN. . Il 
Rho Cu. a Scie Ge WE 
rhombica GREG. "| Tl 153, IL 
(Libellus) rhombica Gre. I 

var. Japonica (BRUN) I 
rhomboides E. ; I 
Rhombulus Scuum. II 
Rhombus Prrtr . Il 
rhynchocephala Ka. Il 

var. amphiceros (KG.) IL 

var. rostellata eae 
rimosa GREV. . int Bye 
Riojae Cu. 5 I 
Robertsoniana Grev. Il 
robusta GRUN. . I 

>» Pann. iL 
rostellata GREG. . Ti 
> KG. , Il 
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Rostellum W. Sm.. 
rostrata Ki. . : 
W. Sm. : 
Rotaeana (RAB.) GRUN. . 
var. excentrica GRUN. 
var. oblongella Grun. I 128, 
Rovignensis Grun. 
monte 4 5 a 
rugosa JAN.. , 
rupestris Hrzscu. . 
salva A. S. : 
salinarum GRUN.. ; 
var. intermedia GRuN N. . 
Sambiensis ScuumM. 
Samoensis GRuUN. 
Sandriana Grun. 
var. laevis CL. 
Sansegana GRUN. . 
satura A. S Ls 
Saugerri DEsMAz.. .. . 
var. striis tenwioribus . 
(Alloioneis) scalarifer Brun. 
Scalprum Gaitn. & Turp. . 
Scandinavica Lerst. . 
Schaarschmidtii Pant. . 
Schleinitzii (Jan.) . 
Schmidtiana GRun. . 
Schmidtii Lersr. 
Schneideri Grun. . 
Schultzii Kain : 
var. Californica Cu. 
var. Marylandica Ct. 
Schumanniana Grn. . 
Schweinfurtii A. 8.. 
scintillans A. 8. . 
> TEMP. 
scita W. Sm. 
Scoliopleura A. 
Scopulorum ae B. 
var. Belgica H. V. “Hex. 
var. fasciculata GRUN. 
var. Bae Brun 
Scotica A. 
sculpta E. ; 
scutelloides W. Su. 
var. minutissima CL. . 
var. Mocarensis GrRuN. . 
Scutellum O’Mra 
scutiformis GRUN. . 
Scutum (ScHum.?) . 
Scythica Panr. . 
secernenda A. 
sectilis A. S. : 
var. Boryana Pant. . 
seductilis A. S. 
var. PERAG. . 
seguncta A. 8. 
Semen E. . 
semicruciata E. ns 
(Diadesmis) seminoides Cn. & 
GROVE : 
Seminulum Grun. sles : 
var. fragilarioides Grun. ¢ 
semiplena DORs: 
semitecta A. 
separabilis ie ‘Ss! 
sertans BREB. . 


1600) 


& Br. 


“I 138, 


var. minima GRUN. 
var. minor GRUN. . 
var. thermalis Grun. 


seriosa Pant. : 
serratula GRun. . é ; 
(Rhoiconeis) Sibirica GRUN. . 
var. asymmetrica On. 
var. Mediterranea Cu. 


a 
I] 
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SYNOPSIS OF 
sideralis Brun . IT 100. 
Sieboldii Panr. . I £93. 
Sigma Brun Il 34. 
Silicula E. eo eapile 
> GRUN. IE BR WBYE 
Sillimanorum E. 5, LD tela), 
Simbirskiana Pant. . TZ! 


Simiaevultus Brun. . In 36: 
simulans DonK. . I 145. 
Sinensis E. . iy lake): 
Slesvicensis GRun. it ilGy, 
Smithii Bris. if wlep 
» Donk. 3 1, GEE 
var. borealis Grun. i do: 
forma minor GRUN. . Te g6: 
var fusca GREG. Mm gee 
var. laevis DANN®. 96: 
var. nitescens GREG. . It SNe 
var. suborbicularis GREG. Ul xeille 
solaris GruG. IN Bes 
solida Cu. . Ie Zale 
sparsipunctata GRovE & Sr. Il 50. 
spathifera Grove & Sr. Int) heh 
spathula Brun. . I 60. 
sp. Lars. : I 141. 
spectabilis Grae. II 60. 
» GRUN. . ae Tio 
forma Mélleriana JAN. . Il 60. 
var. abbreviata Ct. Il 60. 
var. Angelorum Cu. II 60. 
var. bullata Ch. . tes II 60. 
var. controyersa (A. 8.) II 60. 
var. emarginata Ch. . Il 60. 
var. excavata GREV. . Tie Gk 
var. Hungarica Pant. ; Il 61. 
var. Madagascarensis CL. . Il 60. 
var. maxima On. ; Ir 60. 
var. Rattrayi Panr. . TT 60: 
spectatissima GREY. . Tol 
sphaerophora Donk. . I 110. 
> Ke. . i 6 

var. minor int) 
var. subcapitata Gren IL 6. 
Spicula (Hick) . I 110. 
splendida Grue. DSi 
var. arata Pant. Tague 
spuria CL. ave Te ail 
var. symmetrica On. Te woul 
St. Thomae Ct. Ir 36, 
Stauroptera GRuN. II 82, 83 
forma gracilis 83: 
forma parva II_ 83. 
Stercus muscarum Ch. . TD) {535}, 
Stodderi (GREENL.) . T 110. 
var. insignis Grun. M. ‘sg! T 110. 
stomatophora Grun. Il 83. 
strangulata GReEv. . I 30. 
Stuxbergii Cu. . . : II 9%. 
var. amphiglottis Groun. . It 96. 
var. leptostawron GRUN. . ia hs). 
var. subcontinua Grun. TS 96: 

( Vanheurckia ?) Styr jacaGrun. 1 122. 
Styri daca GRUN. II 465. 
suayvis Cn. & GROVE IlL5d: 
subalata GRrun. ; If, 35, 
subcapitata GREG. . IZ 7. 
subcincta A. 8. . I 86. 
subdivisa GRUN. . We BY, 
subfusca Pant. . IT 94. 
subhamulata Grun. I 138. 
subimpressa GRUN. II 29. 
var. tenwior Cu. IZ 29. 
subinflata GRuN. . I 141. 
var. elliptica Cu. I 141. 
sublinearis GRUN. . Il 74. 
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sublyrata GRuN. . I 
subnuda A. 8. I 
var. densestriata I 
suborbicularis GRrre. I 
var. Nankoorensis . I 
subrhomboidea Castr. . II 
subsalina Donk. . I 
(decurrens E. var. ?) subsolaris 
GRUN. A II 
var. brevestriata Grun. II 
subtilissima CL. . I 
subula GRun. . ; I 
subventricosa GRUN. . I 
suleata Cu. I 
> GREV. ; I 
(Rhoiconeis) superba Cn. II 
var. elliptica Cu. Il 
supergradata Brun I 
superimposita A. 8. I 
Surinamensis Cn. II 
suspecta A. 8. ; I 
var. Czekehazensis PANT. I 
Szaboi Panr. af 
Szontaghii Panv. I 
Tabeliaria E. . II 
» Donk. Il 
V. Hex. 1at 
tabida RyLANDs . II 
Tahitensis Gru. Aas Hee It 
Taschenbergeri A. wri Oi 
Tau Ch. feats Ermer du <UL 
Temperei BRUN . Il 
tenella A. S. II 
> BrEp. II 
var.? fossilis Pan. II 
Termes E. : ae Il 
var. stauroneiformis II 
Theta Crh.. . IT 
Theelia Cu. . II 
Thorax Brun . II 
Thumii Pant.. . I 
Thurholmensis DANNF. I 
Thuringiaca Rsu. . Il 
Thuringica Ke. . I 
Torneensis CL. : Il 
var. Aboensis Cu. IT 
tortuosa Leup.-F. . I 
Toulaae Pant. <wesde esl 
transfuga Grun.. .... II 48, 
forma fossilis PANT. . II 
var. Neupaueri (PANt.) . II 45, 
var. plagiostoma (GRUN. in 
transitans Ch... . perpite! L 
var. asymmetrica Cn. II 28, 
var. derasa GRUN. II 
forma gracilenta GRuN. II 
forma minuta ; II 
var. erosa Ch. ahs Il 
var. incudiformis Grun. II 
transversa A. S. Tt 
transylvanica Pant. II 
var. producta GRun. . Il 
Trevelyana Donk : II 
var. Hungarica PANT. . II 
trigonocephala Cu. II 
trigramma FRES. é Il 
trilineata Grove & Sv. I 
trinodis Arnorr Il 
> Lewis I 
» V. Hex. Ul 
var. biceps GRUN. I 
trinotata Pan. I 
triundulata Grun. I 
Trochus FE. . II 
> ScHuM. . I 


mT ie 


KONGL. SV. 


Troglodytes Pant. . 

Troyana GRUN. . 

Truani Panv.. 

truncata Donk. . 

Tschuktschorum Cu. 

tumens W. Sm. 

(Scoliopleura) tumida (Bris) 
var. Adriatica GruN. 

tumida W. Sm. 


genuina GRUN. ... » . II 
var. lanceolata Grun.. . II 
var. subsalsa Grun. . IL 19, 


turgidula Pant. . Re rtnywet 
Tuseula E. . her Ro TTL 
var. arata Grun. : ae 
(Dickieia) ulvacea (BERK ) 
undosa E. See ei 
Undula Scuum. . 
vacillans A. 8. : 
var. renitens A. S. 
forma minuta 
vagabunda Brun . 
Vahliana GRuN. . 
valida Ch. & GRUN. 
var.? Capensis CL. . 
var. minuta Ch. . 
vana A. 8. 
varians GREG. 
variolata Cn. 
Vaszaryi Pant. . 
Vege Cu. . 
var. subconstricta ‘GRUN. 
velata A. 8. Suge! 
veneta Ka. 
> ScHUM. : 5 
(Stauroneis) ventricosa Ke. : 
ventricosa EB. : 
var. Tenisseyensis. GRUN. 
var. Kjellmaniana Cu. 
var. minuta : 
var. subundulata GRUN Nae 
var. truncatula GRUN. . 
Venus Panv. . 
venusta Jan. M. S 
> PAnt. . ; 
var. intermedia Cu. 
venustissima Kirron . 
vernalis DonK. 
versicolor GRUN. 
Vetula A. S. 
Vidovichii Grun. . 
virginea Cu. 
viridis Ka. 
var. commutata GRun 
var. conifera Brun 
var. fossilis Pan. 
var. icostauron GRUN. . 
var. Patagonica Cu... . 
var. semicruciata GRUN. . 
var. staurophora Pan. 
var. sublinearis Grun. 
var. styliformis Grun. 


& HER. 


viridula Ka. I 167, 
forma major . is 
yar. abbreviata Grun. M. S. 


var. avenaced BREB. . 
var. rostellata Ke.. : 
var. Slesvicensis (GRUN.) . 
forma minor 
vitrea Cu. . Sal! Ae 
(Alloneis) vitriscala Brun 
Vukotinovicii Pant. . 
Vulpecula A. 8. 
WOlpIna NG... oe. oP. 
var. Oregonica Cu. . 
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AKADEMIENS HANDLINGAR. 


Wankareme Cn. . 
Wiesneri Panv. . 
Weissflogii A. S. 
Weissflogii (GruN.) 
Wilezeckii Grun. 
Williamsonii O’MBa. 
Witt Grun.. . . 
Wrighti O’MEA. . 

Xa (Cr: 

Yarrensis GRUN. . : 
var. Americana CL, 
var. Aradina Pant. 
var. bituminosa PAnr. 


var. De Wittiana Kain & Scu. 


var. gracilior PANT. 

var. hevesensis Pant. 

var.? Phalangium Pant. 

var. Simbirskiana Pant. . 

var. valida PANT. 
Ypsilon Cu... 
Zanardiniana Gron. 
Zanzibarica GREvV. 

var, A. S. 

var. Zebuana Cas@r. 
Zechenteri Pant. 
Zellensis GRN. 
Zeta Cu. d 

var. Mexicana Cr 


Zostereti GRUN. . . . Seep UT 


var. Seychellensis Ct. 


Navicule. 


Bacillares Cu. . 
Decipientes GRUN. . 
Decussate GRUN. 
Entolei# Ci. 
Fusiformes Cu. 
Heterostiche Cu. 
Levistriate Ch. . 
Lineolate Cn. . 
luxuriose Ch. . 
Lyrate CL. . 
Mesoleia Cu. Ae 
Microstigmatice Cu. . 
Minuscule Cu. 
Nicobarice Cu. 
Orthostiche Cn. . 
Punctate . : 
Neidium Prirzer . 
affine (E.) . 
var. amphirhynchus E.. 
forma major 
forma minor 
var. genuina CL.. 
forma maxima. 
forma media 
forma minor 
var. longiceps GREG. . 
var. undulata GRUN. . 
amphigomphus E. . 
bisuleatum (LerRs‘’.) 
citreum (A. 8.) 
dilatatum (E.). 
dubium (E:). : . 
Hitchcockii (E.) . 
Tridis (E.). : 
var. ampliata E. : 
obliqne-striatum (A. 8.) 
productum (W. Sm.) . . 
tumescens (GRUN.) . 
Odontidium Ka. 
Baldjikii Brieur. . 
Okedenia Eut. 
infleca Hul. M. 8 
Orthoneis Grun. 
(Stictoneis) binotata Grun. . 
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II 131 
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BAND 2%, 


nio 3. 2 


var. Atlantica Grun. 
Barbadensis GRrv. . , : 
var. Nankoorensis Gru N. 
var.? tenuipunctata Brun. 
Cleyei Grun. 
cocconeiformis Grup Ns 5 
eribosa GRUN. . 
var. ; 
(Stictoneis) C rucic cula Grow. 


(Stictoneis) fimbriata Brian I 148, 


Grovei Ct. 

var. rhombic: a Ch. 
Horvathiana Grun. 
notata PAN’. 
Oamaruensis Ch. . 
ovata GRUN. 
Pethéi Pant. 
splendida (GRuG.) 
Wrightii O’Mma. . 


Pinnularia E. 


Brevistriate . 

Capitate 

Complexe . 

Distantes . 

Divergentes 

Gracillime 

Majores . 

Marine . 

Tabellarier . : 

acrospheria BRB. . 
forma genuina , 
forma maxima. . 
forma minor 
var. levis Cn.. . 
var. turgidula GRUN. 
var. undulata Cr. 

acuminata W. Sm. 

acuta W. Sm. . 

acutiuscula Gree. 

A stuarii Cn. ; 

alpina W. Sm. . 

ambigua Cu. ; 
var. (Amphora) Digitus. A. S. 

apiculata GREG. . ; 3 

appendiculata Ac. ; 
var. Budensis GRUN. . 

Arraniensis O’MRA. . , 
Balfouriana Grun. M.S. . 

biceps GREG. . . 

bistriata eae -F. ) 

Bogetensis GruN 

borealis E. : 
var. scalaris E. 

Brandelii Cu. 

Braunii GRun.. 

Brebissoni Ka. ee aes 
var. diminuta GRUN. . 
var. notata Per. & Hr. . 

brevicostata Ch. . 
var. Demerare CL. . 
var. leptostauron Ct. . 

capitata K. . 5 

Cardinaliculus CI. . 


M. S. 


cardinalis EK. .. . J 4 / ; Il 3 


Chilensis BLEISCH . 
cincta E. : : 
Claviculus (GREG ) ‘ 
var. Javanica . 
conspicua A. § 
constricta Ch. . . 
> O’Mra. 
Coupert Batt. . 
criophila CastR. 
eruciata Ch. . —s 
eruciformis (DONK.) 


II 30, 94, 141. 
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ar. brevior Cu. . 


PR: 


var. Seychellensis Grun. . 


yar. Upolensis . 
Cyprinus E. 
Dactylus E. . : 

var. Dariana A. S. 

var. Demerare Cu. 


var. horrida Hiéir. & PER. 


dicephala E. 
didyma &. See 
digito-radiata Grue. 
distinguenda Cn. . 
distans W. Sm. . 
divaricata O'MEA . 
divergens W. Sm. 
var. cuneata GRUN. 
var. elliptica GRuN. . 


forma ornata GRUN. . 


var. Schweinfurthii (A. 
var. sublinearis Cu. 
divergentissima (GRUN.) 

Elginensis Gree. 
episcopalis CL. 
var. Africana Cu. 
var. brevis Cu. 
Ergadensis Gree’ . 
Esox E. : 
excellens Cu. 5) eas 
var. interrupta Cn. 
exigua GREG. 
Flamma (A. 8.) 
Flammula A. 3 : 
flexuosa Cu. . 
Floridana Cu. . 
fortis Grue. 
Garganica RBH. . 
Gastrum E. ; 
gentilis (DONK.) . 
eibba (E.?) W. Sm. 
Gigas E. Lie 
globiceps Gree. a Oi 
var. Krockii GrRuN. 
eracillima GREG. 
Groenlandica (Cu.) . 
Hartleyana GREV. . 
hebridensis GREG. . 
hemiptera (KG.) . . 
var. interrupta Cu. 
heteroplewra EK. . 
Heufleri Grun. . 
Hilseana (JAn.) . 
infleca GREG. . 
integra GRUN. M. S. 
integra W. Sm. 
intermedia (LGRs’.) 
interrupta W. Sm. . 
> Prpic. 
forma biceps 
forma stauroneiformis 
var. crassior GRUN. 
interrupta 8 W. Sm. 
isocephala KB. 
isostauron (E.) “GRrun. 
Johnsonii W. Sm. . 
Karelica Ch. . 
Kefvingensis E. 
lata Bris. 
var. curta Grun. 
var. latestriata GREG. 
var. minor GRUN. 
var. 
latestriata GREG. 
latevittata Ch... E 
var. Domingensis Ch. 
Legumen E. 


Rabenhorstii Grun. 


S.). 
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var. Florentina GRUN. . 
var. ornata Cu. 
leptosoma (GRUN.) . 
leptostigma E. 
lienitica (On. «9. ; 
lobata (GRov E & Sir.) 
longa GREG. 
luculenta (A. S.). 
macilenta (K.) Cu. 
major Ka. : C 
var. asymmetrica Ct. 
var. heroina (A. 8.) 
var. linearis Cu. . 
var. subacuta EK. 
var. transversa A. S. 
var. turgidula Ct. . 
medio-constricta RBH. . 
meg Qlopler.a Hiawassee 
mesorongyla H.7. = ws a. 
var. interrupta Cu. 
mesolepta E. 
var. angusta Cu. 
var. polyonca Briss. 
var. stauroneiformis GRUN. . 5 
microstauron E. . 
modesta GRUN. 
molaris (GRUN.) . 
Monile E 
nana GREG. . 
nobilis E. . 
var. fossilis Pant. . ; 
var. neogena GRUN. 
nodosa E. . 
forma capitata 
forma genuina. 
var. Formica E. . 
oblonga W. Sm. ; 
oblonga-linearis Kosiowsky . 
Oregonica Ct. 
ovalis HInse 
pachyptera K. 
Pandura Brks. 
GREG. .. 
parva (E.) Gruc. 
var. Lagerstedtii Ch... 
var. Nove Zealandie Ct. . 
Paulensis Grun. M. S.. 
peregrina E. 
permagna Batt. . 
Placentula E.. 
platycephala E. . 
polyonca Bri. . 
pretexta EK. 
pugmea EK... . 
quadratarea (A. S.) LS 
var. amphiglottis GRuUN. 
var. asymmetrica Cu. 
var. Baltica GRuN. 
var. fluminensis GRUN. . 
var. interrupta Cu. 
var. Kerguelensis GRUN. 
var. leptostauron GRUN. 
var. Léczyi Pant. . 
var. minor GRUN. : 
var. Seychellensis Grun. . 
var. Séderlundii Cn. . 
var. Stuxbergii Cu. 
var. subcontinua GRUN. 
var. subproducta Grun. 
var. Tahitensis GRUN. 
var. Theelii Cu. . 
Rabenhorstiana Hise . 
vadiosa W. SM. . 
Raéana Caste. 
Rangoonensis GRuN. 


var. elongata 
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rectangulata (GREG.) . IL 98. 
forma subundulata . II 98. 
Rhaphoneis E. II 36. 
rostellata GREG. . Il) a, 
rostrata W. Sm.. I 141. 
rupestris Hvzscn. . IAs 2, 
secernenda (A. §.) . Il 88. 
semiplena GREG. Il 70. 
signata E. ; RAG: 
Silesiaca BuBiscn. . Ti we: 
Silimanorum E. . II 8&4. 
singularis (A. 8.) II 8&6. 
Spitzbergensis . II 82. 
var. stomatophora Cn. II 82. 
Stauntonii Grun. Tt 98, 141. 
stauroneiformis W. SM. ir oS, 
stauroptera (GRUN.) Il 82. 
var. interrupta Cn. : Il 83. 
var. sancta Grun. M. S. . Tut. teBY. 
var. semicruciata Cn. iMG MsBy 
stomatophora Grun. . Ti 83. 
var. continua On. i 483: 
streptoraphe Cu. II 93. 
var. minor CL. ee im 93: 
var. styliformis Grun. : it By 
subacuta E.. : LES: 
subeapitata GREG... . . Te: 
var. paucistriata GRUN. sD: 
sublinearis (GruN.) Tal Bev: 
subsolaris GRUN. . 5 Il 84. 
var. Australiensis Cr: II 84. 
var. brevistriata Grun. 1Ob ont 
var. linearis Cn. . Il 84. 
subtilis GREG. . 1G le 
Sudetica Hise . Tie oe 
Tabellaria E. Il 84. 
Temperei (BRuN) eee leno: 
Lenuis GREG... = 2) 3) elena 
Thorax (Brun) Tl 85. 
Trevelyana (Donk.) I 9s. 
> var. angusta CL. Ty 98: 
trigonocephala Ct. . Il 88. 
Tuscula E. jae We). 
undulata GREG. : iy 72k 
var. subundulata Grun. Tit, 74: 
viridis (N1irzscH) ini Sy 
var. commutata GRun. Tul Sle 
var. dispar Scuum. II 92. 
var. distinguenda Ct. . oe: 
var. fallax Cu. Tri 
var. intermedia Ch. . . pe lilts. ehle 
var. leptogongyla (E. ?) Grun. TL 91. 
var. minor Cu. es jie GE) 
yar. rupestris Hrzscu. . Il 92. 
var. semicruciata GRUN. Ib S28 
viridis 6 W. SM. Tok Shik 
viridula E. . ' ic} 
» W. SM. . It 22: 
Plagiotropis Privzer. 
Baltica Privzer IPS Laz 
gibberula Grun.. . . I 26. 
(Baltica var.?) mediterranea 
GRUN. I Behe 
recta GRUN. . It eh, 
Samoensis GRUN. é 28: 
(Baltica var.?) scaligera Grun. I 28. 
Van Heurckii Grun. IR ere 
vitrea GRUN. ; Te eer 
var. Lindigit Grun. . Ty 27. 
Pleuroneis Cu.. . II 181. 
Pleurosigma W. Sm. . 1.32. 
acuminatum (Ka.) Gron. ais 
» W. Sm. T 116. 
acutum Norm. . Tt a42: 


KONGL 


var. Australasicum GRUN. . 
var. Australica Grun. . 
equatoriale Cu. . 
Mstuarii (BREB.) 
> W. Sm. 
var.? CL. . 
var, intermedia ‘GRUN. 
var. minuta GRUN. 
affine Grun. : 
var. fossilis Gren. 
var. interrupta Pur. 
var. Marylandica Grun. 
var. Nicobarica GRun. 
var. Normanii PER. . 
angulatum W. SM. 
> (QUEKETT) . 
forma undulata: GRUN. . 
var. Aistuarii 
var. convexa (GRUN.). 
var. elongata . 
var. Finmarchica Ct. 
var. Javanica GRU. 
var. quadrata (W. Sm.). 
var. strigosa (W. Sm.) . 
angustum Donx. ; 
arcuatum DonK. 
attenuatum W. Sm. . 
var. Caspia Grun. 
Australe Grun. 
Australicum Wirr 
Baileyi Grun. 
Balticum W. Sm. . 
> BW. Sm. . 
> RW Saavak. 
var. Brebissoniit Grun. 
var. Californica GRun. 
Biharense Panv. 
Brebissonii Grun. . 
Brunii Cu. ; 
candidum Scuum. . 
Capensis Putir . 
(Donkinia) carinatum Donk. 
Clevei Gruyn. ji 
var. cornuta Gruy. M. S. 
var. fossilis BRuN. . 
var. Sibirica Grun. M. S. 
compactum GREY. . 
(Balticum var. ?) constrictum 
GRUN. A eae 
cuspidatum Cu. 
decorum W. Sm. 
(var.?) Americana PEr. 
var. Dalmatica Gron. . 
var. inflata Per. 
delicatulum W. Sm. 
var. Africana GRUN. . 
var. Americana Cu. F 
var.? Kariana Grun. . 
var. obtusiuscula Grun. 
var. Salinarum Grun. . . 
(Balticum var.?) diminutum 
GRUN. : 
directum GRUN. . 
distortum W. Sm. . 
elongatum W. Sm. . 
var. Balearica . 
var. fallax Grun. 
var. gracilescens GRUN. 
var. gracilis Grun. 
var. Kariana (Gruv.) 
Eudon Pant. 
eximium (BREB.) 
Exsul Cu. rea 
(Rhoicosigma) falcatum Donk. 
Fasciola W. Sm. 
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Febigerii_ GRun. . 
Finmarchicum Cu. 
formosum W. Sm. 
var. Arcus Cu. (Rhoicosigma) 
var. Balearica Grun. 
var. Dalmatica (GruN.). 
var. longissima GRUN. . 
Galapagense CL. : 
Gallicum (Gron.) Par. 
giganteum GRUN. 
glaciale Ou. . 
gracilentum Repu. 
gracilescens GRUN. 
Grovesii Prr. 
Griindleri GRUN. . 
hamuliferum Brun. . 
Heros Cu. wy 
Hippocampus W.. Sa... % 
Hungaricum Cu. & Brun . 
hyalinum GRUN. 
ibericum Perr. . 
(Rhoicosigma ?) 
inflatum SHADB. 
intermedium W. Sm. 
var. amphiplewroides Garon. 
Italicum Perr. Mee 
Japonicum Castr. 
Javanicum GRUN. 
Karianum Gru. 
Kerguelense GRUN.. . . 
(Navicula 2?) Kjellmanii ( CL. 
Kochi Panv. : 
Kiitzingi Grun. 
lacustre W. Sm.. 
lanceolatum Donk. . 
var. cuspidata Cu. 
var. Tahitensis GRuUN. . 
latiusculum Perr. . 
latum Ct... 
(Rhoicosigma 2) lineare Gruy. 
litorale W. Sm. ; ; 
longine W. Sm. 
(Donkinia ?) longissimum Cr. 
longum Cu. : ; 
var. Americana (Prr.) : 
var. inflata (PER.) . 
Lorenzii GRuN. . 
macilentum PER. 
macrum W. SM. 
majus GRUN. 
Makron Jounsv. 
marinum DoNK 
var. Antillarum (PEr.) 
var. Barbadensis GRun. . 
Var, ltalica; (PER). =) 
(Rhoicosigma?) Maroccanum Cn. 
minutum GRUN. 
> Donk. 
naviculaceum BREB. . 
forma minuta . 
Neogradense Pant. 
Nicobaricum Grun. 
var. hamulifera (Brun.) 
var. Indica Prr. 
var. Sagitta (Brun & TEMP.) 
nodiferum GRUN. : 
Normanii Rates . 
var. fossilis (GruN.) 
var. Marylandica (Gruv.) 
Nubecula W. Sm. 
var. amphipleuroides (Grow. 
var. intermedia (W. Sm.) . 
var. Mauritiana GRUN. . 
var. parvula GRun. . 
var. subrecta Cx. 
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obliquum Grun. . 
obscurum W. SM. 
var. Barbadensis Ch. . 
var. Mediterranea Gru. 
O'Mearii (Grun.) Per. 
paradoxum Prr. 
Parkeri Harrison . ; 
var.2 stawroneoides GRUN. ; 
pelagicum Prr. . 
Peragalli Brun 
var, gracilior CL. 
var. perangusta CL. 
plagiostonum GRUN. . 
prelongum Ct. : 
prolongatum W. SM. 
var. Closteroides Grun. 
pulchrwm GRun. 
pusillum GRUN. . 
quadratum W. Sm. 
var.? rhombeum GRun. 
rectum Donk. . 
reversum GREG. . 
rhombeum GrRun. 
rhomboides Cu. 
rigidum W. Sm. 
var. gigantea (GRUN. ) 
var. incurvata BRuUN . 
(Rhoicosigma) robustum Gro. 
Sagitta Brun & Tremp. 
salinarum GRUN. 
var. paradoxa (PER.) . 
var, pusilla Grun. . 
scalproides RBu. 
scalprum BReB.. . 
var. Gallica GRUN. 
Sciotense Suuuiv. . 
simile GRun. . 
Sinense var. 
GRUN. i : 
Smithianum Castr. ; 
Smithii Gru. 
speciosum W. Sm. . 
var.? abrupta Perr. 
var.? gracilis Pr. 
var.? major GRUN. . 
var. Mediterranea GruN. 
var. pulchra (GRoN.) . 
var.? Sumatrica PER. 
var.? tortuosa CL. . 
spectabile Grun. 
Spenceriti W. SM... . . 
acutiuscula GRUN. 


Calcuttensis 


var. 

var. Arnottii GRuN. . 
var. Antillarum Grun. 
var. borealis Grun. . 
var. curvula GRUN. 
var. exilis GRUN. . : 
var.? Febigerti GRun. . 


var. 
var 

var. 
var. 


Kiitzingii: Grun. 
minutula GRon. 
nodifera GRUN. . 
? Peisonis GRUN. 


var.? scalproides Reu. 
var. Smithii GrRun. . 
var. subsalina Prr. . 


staurophorum GRUN. 
strigilis W. Sm... 
strigosum W. Sm. . 
var.? convera GRUN. 
(Rhoicosigma) Stuxbergii 
var. latiuscula (PER.) 
var. minor GRUN. 
var. rhomboides Cu. . 
subrectum Ou. 
subrigidum GRUN. . 
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(Fasciola Sm. var.?) suleatum 

GRUN F Ae ak 
Tahitense Wirt . 
(Fasciola Sm. var. ?) tenuiro- 

stris GRUN. . 
tenuissimum W. Su. 

var. hyperborea GRrun. 

var. subtilissima Grun. . 
Terryanwm Perr. 
Thwmii Caste. 
tortuosum Cu. : ; 
transylvanicum Pan’. . 
transversale W. SM... 

8 Roper . 

tropicum GRUN. . 
umbilicatum Ch. 
validum SHADB. . : 

var. Nicobarica GRUN 
Virginiacum H. L. Sure . 
vitreum Ct. . oa, 
Wansbeckii Donk 
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(Rhoicosigma) Weissflogii (GRun.) I 


Wormleyi Suruiy. 
Pleurostauron Rasu. 
Frauenfeldii Grun. . 
Javanicum GRUN. . 
linearis HiLsE 
Pseudo-Amphiprora Cn. 
Crucifix (Temp. & Br.) . 
impleta (Cu. & GROVE) . 
jugata Cu. : ‘ 
var. Pensacole Ch. 
polygona (Brun). 
stauroptera (BarL.). . “ 
Pseudo-Dictyoneis Panv. 
Hungarica Cu. . . 
Rhaphidodiscus CHRISTIAN. 
Christianii 
Febigerii 
Marylandica 
Rhaphoneis E. 
amphiceros E. 
Archeri O'MeEa . 
Baldjikii Gren. . 
dubia Grun. 
Jluminensis Grun. 
Jonesii O’MEA ; 
Lorenziana GRUN. ° 
mammalis CASTR. . 
marginata GRUN. 
Moorti O'MEa 
Quarnerensis GRUN. 
scutelloides Grun. . 
scutellum E. 4 
suborbicularis OME : 
Rhoiconeis Grun. 
Bolleana Grn. 
var. asymmetrica Ch. 
var.? Sibirica GrRun. 
Garkeana GRUN. 
genuflera GRUN. 
trinodis GRuUN. 
Rhoicosigma Grun. 
Antillarwm Cu. . 
arcticum Ou. ee! 
compactum GRUN. . 
(Reichardtii var. ?) 
tum GRUN. 
Corsicanum PER. ’ 
Saleatum (Donk.) GRoy, . 
(arclticum — var. ?) irvegulare 
PER. ; rate 
lineare GRUN. 
Maroccanum Cu. 
Mediterraneum Cu. . 
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SYNOPSIS OF 


oceanicum PER.. . : I 
Reichardtianum GRUN. i 
robustum Perr. oe I 

Weissflogii Grun.. . I 

Rhoicosphenia Grun. II 

curvata Ke. . . II 
var. fracta ScHuM. II 
var. major Cn. : II 

Van Heurckii GRUN. . II 

Schizonema Aa. 

albicans Ka. II 

amplius GRuN. Il 

apiculatum C. AG. I 

comoides ©. AG.. I 

corymbosum AG. II 

crucigerum W. SM. . i 

Dillwynii AG. I 

Grevillei AG. . I 

Japonicum Brun . I 

lacustre AG. I 

molle W. Sm. . II 

meglectwm. LHW si; + taints DI 

ramosissimum C. Ag. . 1 106, IL 

Smithii AG.. ; sneered 

Thiwaitesii Gru. . Il 

torquatum W. SM. II 

Schizostauron Grun.. I 

andicolum Cu. . : I 

Cruciculam GRUN. . I 

Jfimbriatum GRUN.. . II 

Lindigianum GRuN. I 

Lindigit GRU. I 

ovatum GRUN. . : : I 

Reichardtianum Gron. , I 

Sagitta Cu. 5 ii 

Reichardtii Grun. I 

2 Tatricum (Gurw.) Dr Tont I 

Scoliopleura Grun. ah eal 

Adriatica Grun. IT 

elegans Ch. . . I 

latestriata (BREB.) GRUN. I 

Peisonis GRUN. I 

Schneideri (Gruvn.) . I 

Szakalensis PAnv.. . II 

tumida (Briés.) Rew. I 

Scoliotropis Ct. ‘ I 

Gilliesii Ch. & ComBER I 

latestriata Bris. I 
var. Amphora Ct. . I 

Sphenella Ke. 

angustata Ke. : I 

naviculoides Hrzscu I 

obtusata Ke. . I 

parvula (K6.) . 4 al 

vulgaris (KG.). WLS, 
Stauroneis FE. 

(Pleurostauron) acuta W. Sm. I 
var. Terryana TEMP.. . I 
var. undulata CL. . F I 

acutiuscula PrEr. & Hire. I 

(Libellus) Africana Ctr. I 
var. acuminata GRUN. I 

amphicephala Ke.. . I 

amphilepta E. I 

amphioxys GREG. . I 

anphoroides GRuN.?. . I 

anceps E. I 
var.? CL. I 
var. amphicephala Ke.. I 
var. argentina CL. . I 
var. birostris (E.) . . I 
var. derasa Grun. M. S. I 
var. elongata Cx. IT 
var. fossilis Cu. . I 
var. gracilis (E.?) . I 


120. 
120. 
121. 

43. 
165. 
165. 
166. 
165. 
166. 


THE NAVICULOID DIATOMS. 


var. hyalina PER. & Brun. 
var. linearis E. SPiati- > 
var.? nobilis Scuum.. . 
var. obtusa Grun. M. S. . 
var. recta Cu. . 
var. Siberica Grun. 
2andicola Cu. 
apiculata GREV. 
Australis GRrey.. . 
baccata Leup.-F. 
Bacillum Grun. . 
Baileyi E. 
Balearica Cu. . 
(Libellus) Biblos CL... 
biformis GRUN. 
birostris E.. ; 
bistriata Lxeup.-F. . 
Boryana Pant. . 
Brebissonii Casrr. 
Brunii Per. & Hir 
Cohnii Brun . 
> NShacsopy aA) 
(Libellus) constricta (E. ) W. Sm. 
cornuta Lrup.-F. 
Crucicula (GrRun.). . 
> W. Sm. 
decora GREV. . > 
delicatula Lxrup.-F. . 
Demerare Cu. . 
desiderata Ch. . 
dilatata E. 
> S@TROseE . 
> W. Sm... 
Eichhornii Scaum. 
Erythrea Grn. 
exilis Ke. . . Sprsaeeahak 
Finmarchica Ct. & GRUN. . 
(Pleurostauron) Franenfeldiana 
GRUN. . . 
(Pleurostauron) Fulmen BRIGHT 
Gallica Per. & Hr. 
glacialis Cas7R. . 
Goeppertiana BLEISCH . 
Guaqliss hive: ea 
> W. SmM.. 
(gracilis var.?) argentina Cr. 
Gregorii Rabrs . sat) Ue 
var. diminuta GRUN. . 
Heufleri Grun. 
hyalina Danner. . 
inflata Ke. . 
Janischii Ru. 
Javanica GRun.? 
(Pleurostauron) Javanica Grun. 
Kochii Pant. 
kriophila .GRUN. 
lanceolata Ka. 
Legumen (H.). .. . 
(Pleurostauron) Legumen (E.) 
KG. aie wrk aes 
var. LEwIs . 
Lindigiana Grey. 
linearis E. . 


> GRUN. 
» LGRst. . 
> W. Sm. . 


lineolata E. 

maculata Bath. . 

Meniscus Scuum. . 
microstauron E. F 
minutissima LGERst. . 

nobilis Scuum. 

? obesa GREV. . 

obliqua GREG... ..... 
(Pleurostauron) oblonga GRUN. 
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oblonga GREG. Paty waco aie 
(Pleurostauron) obtusa Lerst. 
ovalis GREG. As 
ovata GRUN. 

pachycephala Cu. 

pacifica CASTR. 


I 192. 


I 
I 
I 
I 
I 


PED arostatr on) pare ~oula JAN. I 50, 


> > GRUN. 
var. producta GRUN. . 
var. prominula Grun. M. S. 
? pellucida Cu. Fe pale 
forma arctica . 
forma Mediterranea 
perminuta GRUN. 
perpusilla Grun. 
var. obtiuscula GRUN. 
Phoenicenteron E. . 
var. amphilepta E. 
var. Baileyi E. 
var. genuina 
Phyllodes E. 
polygramma E. 
polymorpha Lerst. 
producta GRun. . 
pteroidea Batu. ... 
pulchella W. Sm. 
punctata Ke. 
pymed Cast. 
Quarnerensis .GRUN. 
rectangularis GREG.. . 
Reichardtiana Grun. 
Reinhardtii Grun. 
robusta PETIT. . 
Roteana Reu. 
salina W. Sm. . 
var.? latior DANNF. 
Scandinavica Laersv. 
Schinzii (Brun.). . 
Semen E. . 
septentrionalis Grow. 
Sieboldii E. / 
Pep tent Smithii Grun. 
spicula Hickin . 
Stodderi GREENLEAF 
sulcata Cu. . : 
Szontaghii Pant. . 
Tahitiana Caste. 
Tatrica GuTwInsky . 
truncata RBH. 
tumidula Grow. . 
undulata Hise 
ventricosa Ke. . 
Wittrockii Lov. 
Stauroptera E. 
Achnanthes E 
aspera EK. mee 
cardinalis E. . 
gibba E. 
isostauron E. . 
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Legumen ¥. ‘ 
microstauron E. 
oblonga Batu. . 
arva BE. . . 
platycephala E.. 
scalaris E. : 
semicruciata EB. 
truncata RBH. 
tuscula E 

Staurosigma GRun. 
Asiaticum Temp. & Brun . 

Stenoneis Ct. mes 
inconspicua (GruG.) 

var. Baculus Ct. . 

Stictodesmis Grey. 
Australis GREY. . 
Craticula L. Su. 
Febigervt . : : 

Stigmaphora Watrice. 
lanceolata WaAuuicn . 
rostrata WALLICH . 

Surirella Turp. 

Craticula E. eh a 
Quarnerensis GRUN.. . 

Synedra E. 

Atomus N@GELI 
Biasolettiana Ke. . 
pusilla Ke. . 

Toxonidea Donk. . 
Balearica Cu. . 
Challengenrensis CastR. 
Gregoriana Donk. . . 

var. Balearica CL. . 
insignis Donk. . . 

var. Madagascarensis (GRon. ) 

var.? undulata (Norm.). 
levis Witt . ; 
Madagascarensis Garon. . 
undulata Norm. . 

Trachyneis Cu.. . 

Antillarum Ct. BLS 
var. Kurzii GRUN. . 

aspera (H.) ads : 
var. Amphora BRUN . 
var. angusta CL. 
var. Californica CL. . 
var. contermina A. S. 
var. derasa CL. 
var. genuina C1. a 
var. intermedia GRUN. . 
var. Neumayeri JAN.. 
var. oblonga Bait. . 
var. perobliqua CL. . . 
var. pulchella W. Su. . 
var. residua A. S. . 
var. rhombica CL. . 
var. robusta PETIT 
var. Schmidtiana GRun. 
var. vulgaris Cu. 
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Brunii Cu. . 
Clepsydra (Donk. yy ; 
var. Scotica A. S. 
Debyi Lxrup.-F. 
var. osculifera Ch.. ; 
Johnsoniana (GREY.) . 
? tumidula Grun. 
velata (A. S.) . 
Tropidoneis Cu. 
Adriatica Cu. . : 
antarctica (GRUN.) . 
approximata Ct. . 
Chinensis Cn. . . 
conserta (LEwIs) 
elegansi(Wa Sm) . . 1>! 
var. Adriatica (Grun.) . 
var.? Posewitzii (PANT.) . 
gibberula (GRUN.) . 
Japonica Cu. 
Kinkeriana Cu. 
lata CL. 
Lepidoptera (GREG.) 
var. delicatula (GREY ) . 
var. minor Cu. : 
var. proboscidea Ch. . 
var. Samoensis (GRun.) 
longa CL. . GE - 
var.? gracilis (GRUN.) 
maxima (GREG.) . 
var.? decussata CL. 
var. dubia (Ch. & Gxwx.) 
var. subalata Ch 
membranacea Cu. 
pusilla (GREG.) 
recta (GREG.) : : 
var.? subplicata (Gron.) ; 
Samoensis (GRuN.) . 
semistriata (GRUN.) 
seriata Cn. 
solidula Ct. . 
Sumbavensis Cu. : 
Van Heurckii (GRun.) 
vitrea (W. Sm.) hee 
var. Mediterranea (Grun.) 
var. scaligera (GRUN.) 
Zebra Ct. . year. 
Vanheurckia Bris. 
ambigua BrEB. . 
crassinervia BREB 
cuspidata Bris. 
Lewisiana Bris. 
rhomboides Brus. . 
var. amphipleuroides GRUN. 
viridula BriB. : 
vulgaris (THW.) . 
Vibrio MiLuer. 
ostrearius GAILLON . 
Vorticella Mixurr. 
pyraria MULLER 
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Fig. 1. Amphipleura pellucida var. Truani V. H. — Spain, 99/1 . 
» 2. Pleurosigma prelongum CL. — Greenland, 7?°/1 Sahn 
» 38, 4. Gyrosigma arcticum CL. var. — Kerguelens Land, °°°/1 
» 5. G. sciotense Sull. — Hudson River, °°°/1 
» 6. G. diaphanum CL. — Ie de Bréhat, °°/1 . 
» 7. Caloneis Beccariana GRUN. — Bengal, 120°/1 
8. C. Anderssonii CL. — Galapagos Islands, °°°/1 . 
» 9. C. Musea var. eurynota CL. -—— Rio Janeiro, °°°/1 
>» 10. C. Hardmaniana CL. — Campeachy Bay, °°/1 
» 11. N. Omicron Ch. — Galapagos Islands, 5°°/1 
» 12. Pinnularia cardinaliculus CL. — Waltham, Mass. 
» 13. P. spitsbergensis CL. — Spitsbergen, 10/1 . . 
» 14. P. constricta CL. — Galapagos pele B00 A: 
» 15. P. lignitica CL. — Japan, 10/1 . 
> 16.0 aes entarn CL. — Connecticut, 500 /y 
» 17. Navicula My CL. — China, 1000/4 : 
» 18. Pinnularia Balfouriana GRUN. — Woerdeen 1), 150 /y eee 
» 19. Navicula brasiliensis GRUN. var. bicuneata CL. — Pansacolay O00 
» 20. Pinnularia paulensis GRUN. — Demerara River, 10°°/1 
» 21. P. trigonocephala CL. — Big Lake, Cal., /1 . . . . 
» 22. P. major var. asymmetrica CL. — Waltham Mass., 0/1 
» 23. P. flexuosa CL. — Crane Pond, ®/1... . 
» 24. P. Claviculus var. javanica CL. — Java, 1009/1 
» 25. Navicula concilians CL. — Honolulu, 5000 / Be Pa 
» 26. N. Schulzii Kain var. californica CL. — Sm Pedro: Gal, UT 
» 27. N. Stercus muscarum CL. — China, 5/1 
» 28. N. glacialis CL. — Matotchin conan SUE 
» 29. N. Chi Ci. — Balearic Islands, 1000 / 
» 30. N. Rhaphoneis GRUN. — Samoa, 10/1 
» 831. N. Amicorum GRUN. — Samoa, 1°°/1 
» 32. N. subalata GRUN. —- Seychelles, °/1 . . . 
» 33. N. Formenteree CL. — Balearic Islands, 19/1 
> 84. N. Phi Cu. — Seychelles, 2/1. . | .. 
» 85. N. centraster CL. — Madagascar, 1000 / a mas, 
» 36. N. pennata A. S. var. maxima CL. — Naples, 500 
» 37. N. leptostigma EHB. — Oregon, 10/1 
» 88. N. annulata GRUN. — Dewees River, 50 / 


PLATE I. 


') From a sketch sent by GruNOWw. 
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PLATE II. 


il peeue surinamensis CL. — Surinam, 19/1. . 
2. N. peregrina var. caleuttensis GRUN. — Calcutta, 500 
3. Pusio CL. -—- New Zealand, 10/1 . 
4. N. oviformis CL. — Madagascar, ce ee 
5. Mastogloia labuensis CL. — Cebu, 100 
6. M. Citrus CL. — Adriatic, 1000 
7. M. minuta GREV. — Java, 1900/1 , 
8. M. pusilla GRUN. — Pensacola, 10°/1 
9. M. arata CL. — Island of Rhea, 500 /y 5 far 
10. M. laminaris EHB. var. intermedia CL. — Tyan 1000 
. M. baldjikiana Grun. — Baldjik, 10/1 
12. M. flexuosa CL. — Adriatic, 10/1 . 
13; M:acuta GRUN. —=labnan: 29°° (9 oe) eee 
14. M. Grovei CL. var. rhombica CL. — Barbados, 59/1 
15. M. inequalis CL. — Australia, 10/1 . 
16. M. fallax Cu. —- Java, 1909/1 . Ch spt el th. | 
17. M. Smithii THw. var. abnormis GRUN. — Karand, 12/1 . 
18. M. Jelineckii var. marina RABH. — Cebu, 12/1 
19. M. (Orthoneis) oamaruensis CL. — Oamaru, °°/1. 2. . 
20. M. (Orthoneis) cocconeiformis GRUN. — Red Sea, 19/1 . 
21. M. Mac Donaldii GREV. — Cebu, 1°°/1 
22) iM: sleegunce CL. — Java, 59/1 
23 » 9 nO ees 3 
24. M. anienists W. SM. — Cumbre, 1000 es 
25. > » > ve = Baleane Islands, 1299/1 
26. M. lemniseata LEUD. FortTM. — Cebu, 1000 / 
27. M. pulchella Ch. — Java, °°°/1 
28, 29 > > » > 1000/4 ; Bi ero cet as 
» 30, 31 Cocconeis grata A. S. — Campeachy Bay, 1009/1 
32, 33, 34 C. Van Heurckii Cl. — Madagascar, 12/1 
35: Mastoploia exarata CL. — China, 1000) [i> % eat 
Bid5 eile @oeconeis granulifera GREV. — Galapagos 1 elamtier "1000 / 
38. Mastogloia(?) dubia CL. — Barbados, 1°°/1 rae 
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PLATE III. 


2. Achnanthes mesogongyla GRUN. -—— Brazil, 10°°/1 
A. baccata LEUD. FortM. — Ceylon, °°/1  . 
5. A. (Actinoneis) baldjikii Brw. — Baldjik, 1000, ae : 
7. Cocconeis (Disconeis) reticulata CL. — Galapagos Telanda; 1000 / ' 
9. Achnanthes (Actinoneis) danica FLOGEL var. major CL. — pe "1000 / [4s 
11. Coeconeis (Eucocconeis) Letourneurii CL. — Ceylon, 10/1. ae 
Anorthoneis eurystoma CL. — Pensacola, 1°°/1 . 
14. Achnanthes (Actinoneis) mammalis Casrr. — Maraeeat Sime “500 /1 
» portion of the valve, 10/1 . : Se: \oe 2 ee 
A. (Actinoneis) mammalis CASTR. var. reticulata Ct, = Macresn share aetna: frustule, 59/1 . 
18. Amphora (Diplamphora) truncata (GREG.?) CL. — Sebastopol, 10°°/1 
A. (Dipl.) pee (GrEG.?) CL. —f Jaya, Paps. 5... 
2A > > > Bahia, BOO aes 
A. (Ocyonphor aspera PETIT. —- Naples, 1000 / fal oa 
A. (Dipl.) cuneata CL. — Java, °°/1 . . 
25. > » » Macassar Straits, 5300/4, ; 
27, 28, 29. A. (Dipl.) exsecta GRUN. — ‘China, 500 aaa. 
31. <A. (Dipl.) margaritifera CL. — Galapagos Islands, eo Gi 
33. <A. (Dipl.) eradulitarn Ch. — Java, 1 . . eee 
35. A. behringensis CL. — Behrings Straits, 1/1 . . . 
A. (Diplamphora) bioculata CL. — Balearic Tlnnde Et 
38. » » » > 500/1 hs 
iN hermano) ocellata DONK. var. cingulata CL. — ePenseclet 500 


A. Pusio CL. — Sandwich Islands, 19/1 
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PLATE IV. 


Amphora (Oxyamphora) groenlandica CL. — Davis Straits, 10/1 

3. A. (Halamphora) Eunotia CL. — Spitsbergen, °°°/1 

A. gant Arcus GREG. — Sumatra, 59/1 

6. A. dubia A. S. — Barcelona, °%/1  . 

A. (Oxyamphora) micans A. S. — Macnsenn Straits, 500). F : : 

ED: > > > (portion of the margin and end) 1000 : 

A. (Oxyamphora) decussata GRUN. — Adriatic, °/1. . . = eee ee 
» » var. briocensis LEUD. FORTM. — The “English channel, L000 fal 

A. Ovum CL. — Balearic Islands, 12/1 ey! 

A. (Oxyamphora) Lunula CL. — Sumatra, 1000/4 


A. (Oxyamphora) Maeandrina Ch. — Colon, B00 a 
A. mexicana A. 8. — Naples, °/1  . = 
17, 18. A. (Diplamphora) decipiens one staan “1000 4 


20, Arenicola GRUN. — South Pembroke, °°/1. . os: 
> > > var. oculata CL. — Sehactopel hee 
> » » var. subequalis Ob. — China, 99/1 . Pare ge 
A. (Oxyamphora) acuta var. labyrinthica GRUN. — Balearic Islands, ad le 5 
25. A. (Archiamphora) rectilineata OL. a. GROVE — Oamaru, °° 1 
A. (Diplamphora) prismatica CL. — Naples, °°/1 . os te 
A. (Diplamphora) diaphana CL. — Colon, °°°/1 
29. <A. gigantea var. obscura CL. _ Naples, 5300/4 : : 
Sipe. “A. (Diplamphora) vetusta CL. ae Gace —- Onmarn 500 Hits 
A. (Oxyamphora) staurophora CASTR. — Morocco, oe 
> > > Pensacola, Oe ie 
A. (Diplamphora) inornata CL. — Macassar Straits, ae 
31, oo. » » » Java, (oon © qheiny et 
A. (Diplamphora) inelegans var.? polita CL. — Java, sie ee 
A. (Oxyamphora) iecile (GREG.?) CL. — Firth af Day, oC /ai 
> > > (portion of the dorsal side of ite connecting aa) 1000 /, 
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